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Table 1A - Column Designation for Raw Data Listing 


Column 

1 . 


2 . 


3 . 


4 . 


5. 


6 . 


7. 


8 . 


9. 


10 . 


11 . 


12 . 

13. 


Designation 

Group No. 1-8 
Rep. 0, 1 
Plaque Seq. 1-6 

Furnace Temp. °F 

Belt Speed 3 in./min. 

Dewpoint, °F 

Atmosphere amount 

Plaque spacing, inches 

1st Water Zone Temp , °F 

2nd Water Zone Temp. , °F 

Plaque Seq. (Column 1, 3rd item) 

Ut. of 2 sq. in. Plaque, g 

* 

Thickness, in. 

Void, cu. m. /sq. in. 

Strength, Ibs/sq in. of thickness 
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Table IB - Listing of Raw Data - Plaque Study 


101 

1621. 

6 « 

26. 

390. 

0.1 

72. 

92 . 

1. 

1.617 

0.0267 

0.0212 

441.86 

101 

1621, 

6 • 

28. 

390. 

0.1 

72. 

92 . 

1. 

1.659 

0.0275 

0.0218 

431,41 

101 

1621. 

6 * 

28. 

390. 

0.1 

72. 

92. 

1. 

1.68S 

0.0294 

0.023= 

416, a 9 

101 

1621. 

6 4 

28. 

39,0, 

390. 

0.1 

7Z « 

92. 

1 . 

1.713 

0.0291 

0.0232 

393.55 

101 

1621, 

6 o 

28. 

0.1 

72. 

92. 

1. 

1.698 

0.0237 

0.0229 

423.40 

101 

1621, 

6 • 

28. 

390. 

0.1 

72. 

92. 

1. 

1.62.7 

0.0290 

0.0234 

361,13 

101 

1621. 

6 4 

28. 

390. 

0.1 

72. 

92. 

1. 

1.704 

0.0298 

0.02*+0 

405.39 

101 

1621. 

6 4 

23. 

390. 

0. 1 

72. 

92. 

1. 

1.701 

0.C237 

0.0229 

409.74 

101 

1621. 

6 4 

28. 

390. 

0.1 

72. 

92 . 

1. 

1.729 

0.0286 

0.0227 

385.10 

102 

1623. 

6 • 

28. 

400. 

0.1 

73. 

92. 

2. 

1.664 

0.03C5 

0.0248 

362,31 

102 

1623. 

64 

28. 

400.. 

0.1 

73. 

92. 

2. 

1.683 

0.0300 

0.0242 

= 87,50 

102 

1623 . 

6 4 

28. 

400. 

0.1 

73. 

92. 

2. 

1.728 

0.0307 

0.0248 

381.97 

102 

1623. 

6 # 

28. 

400. 

0.1 

73. 

92, 

2. 

1.753 

0.023Z 

0.0222 

430.99 

102 

1623. 

6 4 

28. 

400. 

0.1 

73 * 

52. 

2. 

1.659 

0.02=0 

0.0203 

549, 19 

102 

1523. 

6 4 

28. 

400. 

0.1 

73. 

92. 

2. 

1.709 

0.02S5 

0,0226 

415.51 

102 

1623. 

6 4 

28. 

400. 

0 . 1 

73. 

92 . 

2. 

1.675 

0.0255 

0.0228 

415.51 

102 

1623. 

6 « 

28. 

400. 

0.1 

73. 

92. 

2. 

1.713 

0.0301 

0.0242 

372. 5. 

102 

1623. 

6 * 

28. 

400. 

0.1 

73. 

92. 

2. 

1.723 

0.0293 

0.0239 

342.05 

103 

1625. 

6 • 

27. 

400. 

0.1 

73. 

92, 

3. 

1.673 

0.0306 

0.0249 

360.44 

103 

1625. 

6 « 

27. 

400. 

0.1 

73. 

92 . 

3. 

1.678 

0.0304 

0.0246 

377.37 

103 

1625. 

6 4 

27. 

400, 

C.l 

73. 

. 92, 

3. 

1.693 

0.0313 

0.0260 

333.75 

103 

1625. 

6 4 

27. 

400. 

0.1 

73. 

S2. 

3. 

1.742 

0.0304 

0.024a 

*+01,72 

103 

1625. 

6 « 

27, 

400. 

0. 1 

73. 

92. 

3. 

1.677 

0.0297 

0.0239 

420.38 

103 

1625. 

6 • 

27, 

400. 

0.1 

73. 

92. 

3. 

1.664 

0.0295 

0.0238 

387.82 

103 

1525. 

6 4 

27. 

400. 

0.1 

73. 

92. 

3. 

1.728 

0.0296 

0.0237 

385.20 

103 

1625. 

6. 

27. 

400, 

0.1 

73. 

92. 

3. 

1.754 

0.0306 

0.0246 

3=0.44 

103 

1625. 

6 c 

27. 

400. 

0.1 

73. 

92. 

3. 

1.783 

0.0307 

0.0246 

405.34 

104 

1635. 

64 

26. 

400. 

0. 1 

72, 

9 2. 

4 , 

1.639 

0.0300 

0.0244 

400.00 

104 

1635. 

6. 

26. 

400. 

0.1 

72. 

92. 

4. 

1.720 

0.0301 

0.0242 

409.76 

104 

1635 . 

6 4 

26. 

400. 

0.1 

72. 

92. 

4. 

1.792 

0.0295 

0.0234 

349,04 

104 

1635. 

6 4 

26. 

400. 

0. 1 

72. 

92. 

4. 

1.754 

0.0297 

0.0237 

433.63 

104 

1535. 

6 0 

26. 

400. 

0. 1 

72. 

92. 

4. 

1.715 

0.0295 

0.0235 

387.82 

104 

1635. 

6 < 

26. 

400. 

0.1 

72. 

92. 

4. 

1.669 

0.0294 

0.0237 

377.45 

104 

1635. 

6 # 

26. 

400. 

0.1 

72. 

92 . 

4. 

1.689 

0.0303 

0.0245 

367.61 

104 

1635. 

6# 

26. 

400. 

0. 1 

72. 

92 . 

♦ 

1.703 

0.0308 

0.0250 

391.35 

104 

1635. 

6 4 

26. 

400. 

0. 1 

72. 

92. 

4 * 

1.725 

0.0293 

0.0239 

430.72 

105 

1640. 

6. 

25. 

400. 

0.1 

72. 

93 . 

5 • 

1.675 

0.0306 

0.0249 

3 9 = . 4 3 

105 

1640. 

6. 

25. 

400. 

C.l 

72. 

93. 

5 . 

1.707 

0 . 02 93 

0.0239 

418.06 

105 

1640. 

6. 

25. 

400. 

0.1 

72. 

93. 

5 . 

1.701 

0.0307 

0.0249 

393.90 

105 

1640 e 

6 * 

25. 

400. 

0.1 

72. 

93. 

5 . 

1.788 

0.0301 

0.0240 

459.43 

105 

1640. 

6 4 

25. 

400. 

0.1 

72. 

93, 

5 . 

1.712 

0.0282 

0.0223 

509.28 

105 

1640. 

6. 

25. 

400. 

0.1 

72. 

93. 

5 . 

1.714 

0.0302 

0.0243 

394.72 

105 

1640. 

6 • 

25. 

400 . 

0.1 - 

72. 

93. 

5 . 

1.690 

0.0296 

0.0233 

393.04 

105 

1640. 

6 4 

25. 

400. 

0. 1 

72. 

93. 

5 . 

1.697 

O.C295 

0.0237 

400,75 

105 

1640. 

6 4 

25. 

400. 

0.1 

72. 

93. 

5 . 

1.718 

O.C315 

0.0255 

351.47 

106 

1635. 

6 # 

25. 

40 0. 

0. 1 

72. 

94. 

6. 

1.672 

0.0306 

0.0249 

=48. a2 

105 

1635. 

6 ♦ 

25. 

400. 

0.1 

*72. 

94. 

6 » 

1.713 

0.0316 

0.0257 

360.52 

106 

1635. 

6 % 

25. 

400. 

C.l 

72. 

94. 

6 . 

1.709 

0.0323 

O.C2o4 

301,93 

106 

1635. 

64 

25. 

400. 

0.1 

72. 

54. 

6 . 

1.689 

0.0322 

0.0264 

217.01 

106 

1635. 

5 0 

25. 

400. 

0.1 

72. 

9*+» 

6 . 

1.739 

0.03C6 

0.0246 

264.32 

106 

1635. 

6« 

25. 

400. 

0. 1 

72. 

94. 

0 . 

1.759 

0.0314 

0.0254 

262.43 

111 

1623. 

6 • 

30. 

400. 

0.1 

78. 

84. 

1. 

1.678 

0.0308 

0.0250 

367.63 

111 

1623. 

6« 

30. 

400. 

0.1 

78. 

34, 

1. 

1.657 

0.0307 

0.0250 

370.03 

111 

1623. 

6 4 

30. 

400. 

0. 1 

78. 

34. 

1. 

1.635 

0.0300 

0.0244 

362.50 

111 

1623. 

6 « 

30. 

400. 

0.1 

78. 

34. 

1. 

1.642 

0.0256 

0.0240 

398.04 

111 

1623. 

6 4 

30. 

400. 

0.1 

73. 

34. 

1. 

1.644 

0.0273 

0.0222 

4=5,81 

111 

1623. 

6. 

30. 

400. 

0.1 

78. 

34. 

1. 

1.668 

0.C3C4 

0.0247 

401.72 

111 

1623. 

6 4 

30. 

400. 

0. 1 

78. 

-4. 

1. 

1.656 

0.0293 

0.0241 

367.33 

111 

1623. 

6 4 

30. 

400. 

0. 1 

78. 

64, 

1. 

1.641 

0.02E6 

0.0230 

481.33 

111 

1623. 

6 • 

30. 

400. 

0.1 

78. 

34. 

1. 

1.664 

0.0302 

0.0245 

357.71 

112 

1618. 

6 4 

29. 

400. 

0.1 

79. 

85. 

2. 

1.724 

0.0292 

0.0233 

475.00 

112 

1618, 

6 4 

29. 

400, 

0.1 

79. 

35. 

2. 

1.661 

0.0299 

0.0242 

427.85 

112 

1618. 

6 a 

29. 

400. 

0.1 

79. 

35. 

2. 

1.624 

0.0298 

0.0242 

392,72 
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Table IB ( Continued ) 


112 

1618 <. 

6 . 

29 . 

400 . 

0.1 

79 . 

85 . 

2 . 

1 . 

693 

0 . 

0285 

0.0227 

457 . 

06 

112 

1618 . 

6 e 

29 . 

400 . 

0.1 

79 . 

85 * 

2 * 

1 . 

679 

0 . 

0253 

0.0195 

597 . 

57 

112 

1618 . 

6 * 

29 . 

400 . 

0.1 

79 . 

35 . 

2 . 

1 . 

668 

0 . 

0235 

0.0228 

457 . 

06 

112 

1618 . 

6 . 

29 . 

400 . 

0.1 

79 . 

85 • 

2 . 

1 . 

647 

0 . 

0288 

0.0232 

434 . 

03 

112 

1618 . 

6 . 

29 . 

400 . 

0.1 

79 . 

85 . 

2 . 

1 . 

638 > 

0 . 

0236 

0.0230 

385 . 

10 

112 

1618 . 

6 . 

29 . 

400 . 

0.1 

79 . 

85 . 

2 . 

1 . 

642 * 

0 . 

0293 

0.0237 

406 . 

24 

113 

1614 . 

6 « 

28 . 

400 . 

0 , 1 

79 , 

36 . 

3 . 

1 . 

730 

0 . 

0312 

0.0253 

427 . 

61 

113 

1614 . 

6 » 

28 . 

400 . 

0.1 

79 . 

86 . 

3 . 

1 . 

690 

0 . 

0312 

0.0254 

381 . 

38 

113 

1614 . 

6 . 

28 . 

400 . 

0.1 

79 . 

85 . 

3 . 

1 . 

679 

0 . 

0304 

0 . 024 & 

389 . 

54 

113 

1614 . 

6 * 

28 . 

400 . 

0.1 

79 . 

85 * 

3 . 

1 . 

705 

0 . 

0287 

0.0229 

491 . 

69 

113 

1614 . 

6 . 

23 . 

400 . ' 

0.1 

79 . 

36 . 

3 . 

1 . 

637 

0 . 

0265 

0.0207 

592 . 

74 

113 

1614 . 

6 . 

28 . 

400 . 

0.1 

79 . 

86 . 

3 . 

1 . 

724 

0 . 

0265 

0 . 020 o 

57 o . 

72 

113 

1614 . 

6 • 

28 . 

400 . 

0.1 

79 . 

86 . 

3 . 

1 . 

697 

0 . 

0300 

0.0242 

412 . 

50 

113 

1614 . 

6 . 

28 . 

400 . 

0.1 

79 . 

86 . 

3 . 

1 . 

7 C 4 

0 . 

0297 

0.0239 

433 . 

63 

113 

1614 . 

6 . 

28 . 

400 . 

0 . 1 

79 . 

86 1 

3 . 

1 . 

682 

0 . 

0294 

0.0236 

403 . 

48 

114 

1612 . 

6 . 

27 . 

400 . 

0.1 

79 . 

66 • 

4 . 

1 . 

709 

0 . 

0302 

0.0243 

394 . 

72 

114 

1612 . 

6 o 

27 . 

400 . 

0.1 

79 . 

36 . 

4 . 

1 . 

683 

0 . 

0306 

0.0243 

334 . 

47 

114 

1612 . 

6 . 

27 . 

400 . 

0.1 

79 . 

85 . 

4 . 

1 . 

676 

0 . 

0308 

0.0251 

415 . 

07 

114 

1612 . 

6 . 

27 . 

400 . 

0 . 1 

79 . 

56 . 

4 . 

1 . 

726 

0 . 

0296 

0.0237 

410 . 

88 

114 

1612 . 

6 . 

27 . 

400 . 

C.l 

79 . 

86 , 

4 . 

1 . 

694 

0 . 

0290 

0.0232 

454 , 

82 

114 

1612 . 

5 . 

27 . 

400 . 

0 . 1 

79 . 

86 . 

4 . 

1 . 

725 

0 . 

0305 

0.0246 

399 . 

09 

114 

1612 . 

6 , 

27 . 

400 . 

0.1 

79 . 

35 . 

4 . 

1 . 

680 

0 . 

0289 

0.0231 

444 . 

50 

114 

1612 . 

6 . 

27 . 

400 . 

0.1 

79 . 

86 . 

4 . 

1 . 

693 

0 . 

0288 

0.0230 

406 . 

90 

114 

1612 . 

6 . 

27 . 

4 C 0 , 

0.1 

79 . 

86 . 

4 . 

1 . 

670 

0 . 

0291 

0.0234 

438 . 

41 

115 

1610 . 

6 • 

27 . 

400 . 

G . 1 

79 . 

57 . 

5 . 

1 . 

717 

0. 

0316 

0.0257 

371 , 

79 

115 

1610 . 

6 . 

27 . 

400 . 

0.1 

79 . 

67 . 

5 . 

1 . 

686 

0 . 

0303 

0.0245 

404 . 

37 

115 

1510 . 

6 . 

27 . 

400 . 

0.1 

79 . 

87 . 

5 . 

1 . 

690 

0 . 

0304 

0.0246 

353 . 

02 

115 

1610 . 

6 , 

27 . 

400 , 

0.1 

79 . 

87 . 

5 . 

1 . 

659 

0 . 

0299 

0.0242 

352 . 

35 

115 

1610 . 

6 . 

27 . 

400 . 

0,1 

79 . 

87 . 

5 . 

1 . 

64 S 

0 . 

0306 

0.0249 

384 . 

47 

115 

1610 . 

6 . 

27 . 

400 . 

0.1 

79 . 

87 • 

5 . 

1 . 

691 

0 . 

0322 

0. 0264 

336 . 

36 

115 

1610 . 

6 . 

27 . 

400 . 

0.1 

79 . 

87 . 

5 . 

1 . 

646 

0 . 

0297 

0.0241 

357 . 

11 

115 

1610 . 

6 . 

27 . 

400 . 

0.1 

79 . 

87 . 

5 . 

1 . 

626 

0 . 

0292 

0.0236 

369 . 

44 

115 

1610 , 

6 . 

27 . 

400 . 

0.1 

79 . 

87 . 

5 . 

1 . 

620 

0 . 

0301 

0.0245 

360 . 

10 

116 

1612 . 

6 . 

25 . 

400 . 

0.1 

80 . 

83 . 

6 « 

1 . 

678 

0 . 

0310 

0.0252 

503 . 

38 

116 

1612 . 

6 . 

25 . 

400 . 

0.1 

80 , 

3 S . 

6 . 

1 . 

722 

0 . 

0305 

0.0246 

471 . 

65 

116 

1612 . 

6 . 

25 , 

400 . 

0.1 

80 . 

38 . 

6 . 

1 . 

653 

0 . 

0293 

0.0236 

458 , 

65 

116 

1612 . 

6 . 

25 . 

400 . 

0.1 

80 . 

83 . 

5 . 

1 . 

639 

0 . 

0270 

0.0214 

570 . 

99 

116 

1612 . 

6 . 

25 . 

400 . 

o.l 

80 . 

83 . 

6 • 

1 . 

639 

o. 

0261 

0.0205 

594 . 

53 

116 

1612 . 

6 • 

25 . 

400 . 

0.1 

80 . 

85 • 

6 » 

1 . 

669 

0 . 

0277 

0.0220 

313 . 

17 

116 

1612 . 

6 . 

25 . 

400 . 

0 . 1 

80 . 

8 5 . 

6 . 

1 . 

650 

0 . 

0306 

0.0249 

372 . 

45 

116 

1612 . 

6 . 

25 . 

400 . 

C.l 

80 . 

83 . 

6 . 

1 . 

643 

0 . 

0305 

0.0249 

338 . 

62 

116 

1612 . 

6 . 

25 . 

400 . 

C.l 

80 . 

88 . 

6 » 

1 . 

728 

0 . 

0294 

0.0235 

442 . 

52 

201 

1860 . 

12 . 

50 . 

800 . 

16.0 

174 . 

89 . 

1 . 

1 . 

710 

0 . 

0233 

0.0224 

561 . 

88 

201 

1860 . 

12 . 

50 . 

800 . 

16 • 0 

174 . 

89 . 

1 . 

1 . 

677 

0 . 

0280 

0.0222 

573 . 

98 

201 

1860 . 

12 . 

50 . 

800 . 

16.0 

174 . 

39 . 

1 . 

1 . 

717 

0 . 

0284 

0.0225 

543 , 

98 

201 

1860 . 

12 . 

50 . 

800 . 

16.0 

174 . 

39 . 

1 . 

1 . 

672 

0 . 

0285 

0.0223 

512 . 

47 

201 

1860 . 

12 . 

50 . 

80 C . 

16.0 

174 . 

3 9 , 

1 . 

1 . 

644 

0 . 

0276 

0.0220 

487 . 

36 

201 

1860 . 

12 . 

50 . 

800 . 

16.0 

174 . 

89 . 

1 . 

1 . 

693 

0 . 

0281 

0.0223 

512 . 

91 

201 

1860 . 

12 . 

50 . 

800 . 

16.0 

174 . 

89 . 

1 . 

1 . 

699 

0 . 

0282 

0.0224 

505 . 

28 

201 

1860 , 

12 . 

50 . 

800 . 

16.0 

174 . 

39 . 

1 . 

1 . 

660 

0 . 

0232 

0.0225 

523 . 

43 

201 

I 860 . 

12 . 

50 . 

800 . 

16.0 

174 . 

85 . 

1 . 

1 . 

638 

0 . 

0230 

0.0224 

473 . 

53 

202 

1860 , 

12 . 

54 , 

300 . 

16.0 

175 . 

90 . 

2 . 

1 . 

712 

0 , 

0289 

0.0230 

511 . 

85 

202 

I 860 . 

12 . 

54 . 

800 . 

15.0 

175 . 

90 . 

2 . 

1 . 

698 

0 . 

0237 

0.0229 

505 . 

35 

202 

1860 . 

12 . 

54 . 

800 . 

16.0 

175 . 

90 . 

2 . 

1 . 

665 

0 . 

0290 

0.0233 

494 . 

95 

202 

1860 . 

12 . 

54 . 

300 . 

16.0 

175 . 

9 C • 

2 . 

1 . 

728 

0 . 

0275 

0.0216 

639 . 

67 

202 

I 860 . 

12 . 

54 . 

800 . 

16.0 

175 . 

90 . 

2 . 

1 . 

711 

0 . 

0295 

0.0226 

554 . 

02 

202 

I 860 . 

12 . 

54 . 

800 , 

16.0 

175 . 

9 C • 

2 . 

1 . 

719 

0 . 

0289 

0.0233 

338 . 

79 

202 

1860 . 

12 . 

54 . 

BOO . 

16.0 

175 . 

90 . 

2 . 

1 . 

752 

0 . 

0291 

0.0231 

all . 

12 

202 

1860 . 

12 . 

54 . 

800 . 

16.0 

175 . 

90 . 

2 . 

1 . 

700 

0 . 

0284 

Q . 022 o 

516 . 

08 

202 

1860 . 

12 . 

54 . 

800 . 

16.0 

175 . 

90 . 

2 . 

1 . 

713 

0 . 

0291 

0.0232 

571 . 

26 

203 

1859 . 

12 . 

53 . 

800 . 

16.0 

174 . 

90 . 

3 . 

1 . 

636 

0 . 

0235 

0.0225 

526 , 

32 

203 

1859 . 

12 . 

53 . 

80 0 . 

16.0 

174 . 

90 . 

3 . 

1 . 

647 

0 . 

0233 

0.0227 

505 . 

69 

203 

1859 . 

12 . 

53 . 

800 . 

16.0 

174 . 

90 . 

3 . 

1 . 

712 

0 . 

0291 

0.0232 

504 . 

84 
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203 

1359 . 

12 . 

53 . 

800 . 

16.0 

174 . 

90 . 

3 . 

1.723 

0.0278 

0.0219 

611,38 

203 

1859 . 

12 . 

53 . 

800 . 

16.0 

174 . 

90 . 

3 . 

1.689 

0. 02 68 

0.0210 

673.52 

203 

1859 . 

12 . 

53 . 

800 . 

16,0 

174 . 

90 . 

3 . 

1.768 

0.0285 

0.0224 

o37.12 

203 

1859 . 

12 . 

53 . 

800 , 

16.0 

174 . 

90 . 

3 . 

1.726 

0.0277 

0.0213 

630.47 

203 

1859 . 

12 . 

53 . 

800 . 

16.0 

174 . 

SC . 

3 . 

1.740 

0.0277 

0.0217 

586.48 

203 

1859 . 

12 . 

53 . 

800 . 

15.0 

174 . 

90 . 

3 . 

1.847 

0*0278 

0 . C215 

698.72 

204 

1857 , 

12 . 

53 . 

800 . 

16.0 

173 . 

91 . 

4 . 

1.684 

0.0293 

0.0235 

524,18 

204 

1357 . 

12 . 

53 . 

800 . 

16.0 

173 . 

91 . 

4 , 

1.682 . 

G . 0290 

0.0232 

535.03 

204 

1857 . 

12 . 

53 . 

800 . 

16.0 

173 . 

91 . 

4 . 

1.660 

3.0293 

0.0236 

471.76 

204 

1857 . 

12 . 

53 . 

BOO . 

16.0 

173 . 

91 . 

4 . 

1.692 

0.0230 

0.0222 

502.23 

204 

1857 . 

12 . 

53 . 

800 . 

16.0 

173 . 

91 . 

4 * 

1.672 

0.0285 

0.0223 

512,47 

204 

1357 . 

12 . 

53 . 

800 . 

16.0 

173 . 

91 . 

4 . 

1 . 7C2 

0.0233 

0.0225 

519,73 

204 

1857 , 

12 . 

53 . 

800 * 

J6.0 

173 . 

91 . 

4 . 

1.676 

0.0292 

0.0235 

488.19 

204 

1857 . 

12 . 

53 . 

800 . 

16.0 

173 . 

91 . 

4 . 

1.629 

0. 0265 

0.0229 

470.91 

204 

1357 . 

12 . 

53 , 

800 . 

16.0 

173 . 

91 . 

4 . 

1.629 

0.0277 

0.0221 

527.83 

205 

1355 . 

12 . 

53 . 

800 . 

16.0 

173 . 

91 . 

5 . 

1.868 

0.0289 

0.0225 

606. 14 

205 

1855 . 

12 . 

53 . 

800 . 

16.0 

173 . 

91 . 

5 . 

1.804 

0.0283 

0.0221 

589.97 

205 

1855 . 

12 . 

53 . 

800 . 

16.0 

173 . 

91 . 

5 . 

1.744 

0.0282 

0.0222 

565.37 

205 

1355 . 

12 . 

53 . 

800 . 

16.0 

173 . 

91 . 

5 . 

1.667 

0.0274 

0.0217 

569.42 

205 

1355 . 

12 . 

53 . 

800 . 

16.0 

173 . 

91 . 

5 . 

1.693 

0.0265 

0.0207 

656.32 

205 

1355 . 

12 . 

53 . 

800 . 

16.0 

173 . 

91 . 

5 . 

1.711 

0.0276 

0.0217 

561,20 

205 

1855 . 

12 . 

53 . 

800 , 

16.0 

173 . 

91 . 

5 . 

1.693 

3.0276 

0.0213 

443.05 

205 

1355 . 

12 . 

53 . 

800 . 

16.0 

173 . 

91 . 

5 * 

1.697 

0.0276 

0.0213 

502.13 

205 

1355 . 

12 . 

53 . 

800 . 

16.0 

173 . 

91 . 

5 . 

1 . 73o 

0.0271 

0 . C211 

582.10 

206 

1858 . 

12 . 

53 . 

800 . 

16.0 

173 . 

92 . 

6 • 

1 . 6B4 

0.0238 

0.0230 

406.90 

206 

1858 . 

12 . 

53 . 

800 . 

16.0 

173 . 

92 . 

6 . 

1.778 

0.0293 

0.0232 

497,97 

206 

1858 , 

12 . 

53 . 

800 . 

16.0 

173 . 

92 . 

6 . 

1.743 

0.0291 

0.0231 

478.27 

206 

13 5 8 . 

12 . 

53 . 

500 . 

Ibo 0 

173 . 

92 . 

6 . 

1.689 

C . 0273 

0.0215 

523.32 

206 

1858 . 

12 . 

53 . 

800 . 

16.0 

173 . 

92 . 

6 . 

1.695 

0.0265 

0.0207 

704.88 

206 

1358 . 

12 . 

53 . 

800 . 

16.0 

173 . 

92 . 

5 . 

1 . 73 ^ 

0.0273 

0.0214 

694.36 

206 

1858 . 

12 . 

53 , 

800 . 

16.0 

173 . 

92 . 

6 • 

1.660 

0.0296 

0.0239 

436.56 

206 

1853 . 

12 . 

53 • 

800 . 

16.0 

173 . 

92 . 

6 . 

1.690 

0.0292 

0 . 023s - 

435.41 

206 

1858 . 

12 . 

53 . 

800 . 

15.0 

173 . 

92 . 

6 . 

1.733 

0.0294 

0.0235 

494.59 

211 

1852 . 

12 * 

41 . 

500 . 

16.0 

179 . 

105 . 

1 . 

1.823 

0.0297 

0.0234 

765.23 

211 

1352 . 

12 . 

41 . 

500 . 

16.0 

179 . 

105 . 

1 . 

1.742 

0.0290 

0 . 023G 

601.96 

211 

1852 . 

12 . 

41 . 

500 . 

16.0 

179 . 

105 • 

1 . 

1.755 

0.0297 

0.0237 

599.43 

211 

1852 . 

12 . 

41 . 

500 . 

16.0 

179 . 

105 . 

1 . 

1.733 

0.0290 

0.0231 

575.21 

211 

1852 . 

12 . 

41 . 

500 . 

16 . 0 

179 . 

105 . 

1 . 

1.693 

0.0292 

0.0234 

527.77 

211 

1852 . 

12 . 

41 . 

500 . 

16.0 

179 . 

105 . 

1 . 

1.715 

0,0292 

0.0233 

488.19 

211 

1652 . 

12 . 

41 . 

500 . 

16.0 

179 . 

105 . 

1 . 

1.728 

0.0267 

0 • 0203 

631.23 

211 

1352 . 

12 . 

41 , 

500 . 

16.0 

179 . 

105 • 

1 . 

1.673 

0.0263 

0.0211 

579.54 

211 

1352 . 

12 . 

41 . 

500 . 

16.0 

179 . 

105 . 

1 . 

1.691 

0.0267 

0 . 020S 

5o8.ll 

212 

1858 . 

12 . 

42 . 

75C . 

16.0 

179 . 

107 . 

2 « 

1.692 

C . 02 81 

0.0223 

612.64 

212 

1358 . 

12 . 

42 . 

750 . 

16.0 

179 . 

107 . 

2 . 

1.654 

0.0271 

0 . 0214 

612.74 

212 

1853 . 

12 . 

42 . 

750 . 

16.0 

179 . 

107 . 

2 . 

1.642 

0.0236 

0.0230 

550.15 

212 

1858 . 

12 . 

42 . 

750 . 

16.0 

179 . 

107 . 

2 . 

1.667 

C.0273 

0.0216 

573.60 

212 

1858 . 

12 . 

42 . 

750 . 

16.0 

179 . 

107 . 

2 * 

1.758 

0.0265 

0.0205 

736.92 

212 

1858 . 

12 . 

42 . 

750 . 

16.0 

179 . 

107 . 

2 . 

1.735 

0.0284 

0.0224 

516.08 

212 

1858 . 

12 . 

42 . 

750 . 

16.0 

179 . 

107 . 

2 . 

1.648 

0.0270 

0.0213 

540.12 

212 

1858 . 

12 . 

42 . 

750 . 

16.0 

179 . 

107 . 

2 . 

1.632 

0.0259 

0.0203 

603.75 

212 

1858 '. 

12 . 

42 . 

750 . 

16.0 

179 . 

107 . 

2 . 

1.627 

0.0278 

0.0222 

494.93 

213 

1860 . 

12 . 

43 . 

80C . 

16.0 

180 . 

109 . 

3 • 

1.738 

0.0282 

0.0222 

650.75 

213 

1860 . 

12 . 

43 . 

800 . 

16.0 

180 . 

109 . 

3 . 

1.690 

0.0266 

0.0203 

635.99 

213 

1860 . 

12 . 

43 . 

800 . 

16.0 

180 . 

109 . 

3 . 

1.673 

0.0268 

0.0211 

657.86 

213 

1860 . 

12 . 

43 . 

300 . 

16.0 

180 . 

109 . 

3 . 

1.708 

0.0271 

0.0212 

505.51 

213 

1960 . 

12 . 

43 . 

800 . 

16.0 

180 . 

109 . 

3 . 

1.791 

0.0266 

0 . J2C5 

572.39 

213 

1860 . 

12 . 

43 . 

800 . 

16.0 

180 . 

109 . 

3 * 

1.699 

0.0276 

0.0213 

561.20 

213 

I860 . 

12 . 

43 . 

800 . 

16.0 

130 . 

1C9 , 

3 . 

1.667 

0.0235 

0.0228 

512.47 

213 

1860 . 

12 . 

43 . 

800 . 

16.0 

180 . 

109 . 

3 • 

1.696 

0.0279 

0.0221 

433.58 

213 

1860 . 

12 . 

43 . 

800 . 

16.0 

180 . 

109 . 

3 • 

1.672 

0.0264 

0. 0207 

581.10 

214 

1863 . 

12 . 

46 . 

800 . 

16.0 

179 . 

110 . 

4 . 

1.723 

C .0294 

0.0235 

520.62 

214 

1863 . 

12 . 

46 « 

800 . 

16.0 

179 . 

110 . 

4 . 

1.680 

0.0293 

0.0235 

524.13 

214 

1363 . 

12 . 

46 . 

800 . 

16.0 

179 . 

110 . 

4 . 

1.655 

0.0292 

0.0235 

606.94 
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214 

1863. 

12. 

46. 

800. 

16.0 

179. 

no. 

4. 

1.684 

0.0292 

0.0234 

448.61 

214 

1S63 » 

12. 

46. 

BOO. 

15.0 

179. 

110. 

4. 

1.635 

0.0295 

0.0239 

465.38 

214 

1863. 

12. 

46. 

800. 

16.0 

179. 

no. 

^ * 

1 , 668 

0.0294 

0.0237 

481.57 

214 

1853. 

12. 

46, 

300. 

16.0 

179. 

11C. 

4. 

1.700 

0.0291 

0.0233 

478.27 

214 

1863 • 

12. 

46. 

300. 

16.0 

179. 

110. 

4 . 

1.635 

0.0237 

0.0231 

409.74 

214 

1363. 

12. 

46. 

300. 

16.0 

179. 

no. 

4. 

1.652 

0,0292 

0.0235 

488.19 

215 

1S65. 

12. 

50. 

800. 

16.0 

ISO. 

no. 

5. - 

1.699 

0.0293 

0.0235 

497.97 

215 

1365. 

12. 

50. 

BOO. 

16,0 

180. 

no. 

5 . 

1.663 

0.0283 

0.0225 

561.88 

215 

1865. 

12. 

50. 

300. 

16.0 

180. 

no. 

5. 

1.678 

*0.0286 

0.0228 

508.89 

215 

1865. 

12. 

50. 

800. 

16.0 

180. 

no. 

5. 

1.660 

0.02B7 

0.0230 

491.69 

215 

1865. 

12. 

50. 

800. 

16.0 

180. 

no. 

5. 

1.653 

0.0290 

0.0233 

503.32 

215 

1865. 

12. 

50. 

BOO. 

lo . 0 

130. 

no. 

5 . 

1.673 

0.0235 

0.0228 

498,62 

215 

1865. 

12. 

50. 

BOO. 

16.0 

180. 

no. 

5. 

1.660 

0.0290 

0.0233 

48 In 5 7 

215 

1865. 

12. 

50. 

300. 

16.0 

ISO. 

no. 

5 • 

1.626 

0.0293 

0.0237 

497.97 

215 

1365. 

12. 

50. 

BOO. 

16.0 

130. 

no. 

5. 

1.594 

0,0283 

0.0228 

463 .55 

216 

1865. 

12. 

50. 

800. 

16.0 

130. 

112. 

6 . 

1.705 

0.0288 

0.0230 

515.41 

216 

1665. 

12. 

50, 

BOO, 

16.0 

ISO. 

112. 

6 . 

1.660 

0.0269 

0.0212 

559.69 

216 

1865. 

12. 

50. 

800. 

15.0 

180. 

112. 

6. 

1.630 

0.0291 

0.0235 

393.55 

216 

1365. 

12. 

50. 

BOO. 

lo * 0 

ISO. 

112. 

5 . 

1.702 

O.C292 

0.0234 

5 54 , lo 

216 

1365, 

12. 

50. 

800. 

16.0 

180. 

112. 

6 , 

1.690 

0.0289 

0.0231 

484.91 

216 

1865. 

12. 

5C. 

BOO. 

16.0 

180. 

112. 

6 6 

1.655 

0.0261 

0.02C4 

693.62 

216 

1865. 

12. 

50. 

800. 

16.0 

180. 

112. 

6. 

1.695 

0.0276 

0.0213 

o05 , 51 

216 

1865. 

12. 

50. 

800. 

16.0 

130. 

112. 

6 e 

1.66S 

0.0264 

0.0207 

613,38 

216 

1865. 

12. 

50. 

800. 

16.0 

180. 

112. 

6. 

1.635 

0.0260 

0.0204 

599,11 

301 

1613, 

6 . 

38. 

300. 

16.0 

177. 

90. 

1 , 

1.700 

0.0309 

0.0251 

435.95 

301 

1613. 

6. 

38. 

800. 

16.0 

177. 

90. 

1. 

1.690 

O.C292 

0.0234 

461,80 

301 

1613. 

6. 

38. 

800. 

16.0 

177. 

90, 

1. 

1.703 

0.0302 

0.0244 

431,72 

201 

1613. 

6 . 

33. 

800. 

16.0 

177. 

90. 

1. 

1.702 

0.0302 

0.0244 

431.72 

301 

1613. 

6 e 

38, 

800. 

16.0 

177. 

90, 

1. 

1.714 

0.0276 

0.0217 

472.59 

301 

1613. 

6. 

38. 

800. 

lo.O 

177. 

90, 

1. 

1.661 

G .0291 

0.0234 

411,84 

301 

1613. 

6 . 

38. 

800. 

16.0 

177. 

90. 

1. 

1.699 

0.C303 

0.0245 

355.35 

301 

1613. 

6 . 

38. 

800. 

16.0 

177. 

90. 

1. 

1.774 

0.0298 

0.0237 

392,72 

301 

1613. 

6 . 

38. 

800. 

16.0 

177. 

90. 

1. 

1.759 

0,0294 

0.0234 

403,48 

302 

1621 . 

6. 

33. 

810. 

16.0 

178. 

90. 

2. 

1.677 

0.0272 

0.0214 

486.59 

302 

1621, 

6 o 

33. 

810. 

16.0 

178. 

90. 

2. 

1.738 

0.0291 

0.0231 

438,41 

302 

1621. 

6 . 

33. 

S10. 

16. C 

178. 

90. 

2. 

1.714 

0.0296 

0.0237 

423.72 

302 

1621. 

6 . 

33. 

810. 

16.0 

176. 

90, 

2. 

1.674 

0.0238 

0.0231 

406.90 

302 

1621. 

6 . 

33. 

310, 

16.0 

178. 

90. 

2. 

1.631 

0.0296 

0.0238 

385.20 

302 

1621. 

6. 

33. 

810. 

16.0 

178. 

90. 

2. 

1.663 

0.0298 

0.0241 

215.36 

302 

1621. 

6 . 

33. 

810. 

16.0 

178. 

90. 

2. 

1.669 

0.0303 

0.0246 

245.07 

302 

1621. 

6. 

33. 

810. 

16.0 

178. 

90. 

2. 

1.722 

0.0316 

0.0257 

236.59 

302 

1621. 

6 . 

33. 

810. 

16. C 

178. 

90. 

2. 

1.739 

0.0295 

0.0235 

2oo.84 

303 

1630. 

6 « 

27. 

820. 

16.0 

176. 

90. 

3. 

1.659 

0.0292 

0.0235 

369.44 

303 

1630. 

6 • 

27. 

820. 

16.0 

176. 

90. 

3. 

1.665 

0.0314 

0.0257 ' 

296.67 

303 

1630. 

6. 

27. 

820. 

16.0 

176. 

90. 

3. 

1.706 

0.0314 

0.0255 

296.67 

303 

1630. 

6 . 

27. 

32 0. 

16.0 

176. 

90. 

3. 

1.670 

0.0312 

0.0255 

254.25 

303 

1630. 

6. 

27. 

820. 

16.0 

176. 

90. 

3. 

1.649 

0.0309 

0.0252 

271.00 

303 

1630. 

6. 

27. 

320, 

16* 0 

176. 

90. 

3. 

1.652 

0.0315 

0.0258 

204.08 

303 

1630. 

6. 

27. 

820. 

16.0 

176. 

90. 

3. 

1.670 

0.0325 

0.0268 

223.67 

303 

1630. 

6. 

27. 

320. 

15.0 

176. 

90. 

3. 

1.709 

0.0333 

0.0274 

202.91 

303 

1630. 

6. 

27. 

820. 

16.0 

176. 

90. 

3. 

1.679 

0.0324 

0.0266 

171.47 

304 

1610, 

6 » 

26. 

800. 

15.0 

176. 

90. 

4. 

1.664 

0.0303 

0.0246 

355.3o 

304 

1610. 

6 » 

26. 

800. 

16.0 

176. 

90. 

4. 

1.690 

0.0306 

0.0248 

396.48 

304 

1610. 

6. 

26. 

800. 

15.0 

176. 

90. 

4. 

1.715 

0.0316 

0.0257 

292.92 

304 

1610, 

6 o 

26. 

800. 

16.0 

176. 

90. 

4. 

1.710 

0.0319 

0.0260 
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ABSTRACT 


This report describes the first phase of experiments 
designed to determine the critical process variables in the manu- 
facturing of aerospace nickel-cadmium cells. This first phase 
was devoted to the dry-smtenng process for manufacturing 
porous nickel plaques. 

The results presented here are the effects of sintering 
time and temperature, atmosphere composition and cooling method. 
The plaques were characterized by thickness, porosity, free 
volume, strength and weight. Unit weight, thickness and strength 
were also taken to determine uniformity within each plaque as well 
as from plaque- to -plaque. 
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I. 


INTRODUCTION 


The objective of this program is to develop a process procedure 
and control for manufacturing nickel-cadmium aerospace cells with reliable 
five (5) year life capability. In order to achieve these objectives, 

each component part will be investigated separately and collectively to 

\ 

determine the critical variables and related interactions. 

The total program consists of four (4) distinct, yet interrelated 
phases. The first phase consists of a detailed analysis of our procedures 
in conjunction with a review of pertinent literature of nickel-cadmium 
batteries to assess critical variables of the various processes that 
affect cell performance. The second phase will involve the evaluation 
and testing (verification) of the variables and their interrelation as 
determined in Phase 1. This will include a design of experiments to 
experimentally identify critical variables and to establish tolerances 
required for uniform performance. Phase 3 includes the detailed preparation 
of a Quality and Reliability Assurance Program, Acceptance and Manufacturing 
Flow Sheets and a complete specification similar to Specification Number 
S-716-P-23, Interim Model Specification for High Reliability Nickel-Cadmium 
Spacecraft Cells. The Fourth Phase of the program will be to implement 
the results of Phases 1 through 3 on a production basis. This effort 
will "prove out" the conclusions and will establish both validity of con- 
cept and applicability to production equipment and overall operational 
capability. During this phase, the deliverable items of separation, 
positive and negative plates will be prepared. Also, 20 nickel-cadmium 
cells of 20 ampere-hour size will be manufactured to the developed procedure. 
Inspection levels will be 1007. minimum and complete traceability maintained. 
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The first quarter of this program has been devoted to investi- 
gating the dry-sintering process used in manufacturing porous nickel 
plaque. A factorial experiment was designed to examine the sintered 
plaque characteristics as a function of the process variables. The 
data gathered from this experiment were analysed using a step-wise 
multiple regression technique designed for use with the IBM 1130 computer. 
At the completion of analysis, plaques with different characteristics 
will be selected for use in the impregnation factorial experiment. 

After the impregnation study, these plaques will be characterized both 
electrically and physically to determine the effects of sintering and 
impregnation variations. Tolerance limits will be selected and plates 
will be produced for a production lot of cells. Studies will also be 
conducted on other component parts, such as, separators, ceramic- to-metal 

seals, welding techniques, etc. At the completion of these component 

♦ 

studies, cells will be built and investigated for such things as electro- 
lyte amount, positive-negative ratio, compression, etc. The cells produced 
at the completion of the program will be placed on Life Cycle Testing and 
cycled to failure. 
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II. DRY SINTERING EXPERIMENT: 


A. Dry Sintering Process 

The dry or loose sintering process consists of sieving Carbonyl 
Nickel Powders (INCO 287) into a pre-set mold which contains the 
nickel-supporting grid. The powder is then leveled and transferred 
to an Inconel sheet. The raw plaque which is 10.5 x 9.5 inches is 
then passed through the sintering furnace on the Inconel sheet, 
figure 1 is a standard raw plaque. 




FIGURE 1 

STANDARD RAW PLAQUE 
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not reproducible 


B. Program Plan 


A designed experiment was conducted to obtain information on 
the effect of production parameters and error variance. This 
design was of a sequential series type using seven (7) variables. 
The seven (7) variables require eight (8) tests for main effect 
evaluation and in order to obtain error variance determinations, 
five (5) replicates were run making a total of 13 tests. The 
tests were randomized as to their order and every effort was made 
to prevent any level of a variable from simply carrying over from 
its previous level into the next test. The levels and designations 
are shown in Table I, while the plan is shown in Table II. All 
the variables were measured and the actual numbers, not the design 
levels, were used in the analysis. 

The main effect tests were the four (4) corners and center of 
the full factorial with a random selection of the other trials. 

The replicates were the four (4) corners and center. 
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TABLE I 


VARIABLES AND DESIGNATION OF THE LEVELS 


VARIABLES 

1. Temperature 

2. Belt Speed 

3. Dewpoint 

4. Atmosphere Amount- 

5. Bulk Density 

6. Plaque Spacing 

7. 1st Cooling Zone 


LEVEL AND DESIGNATION 
1600 = -1; 1850 = +1, Degrees F 
6 = -1; 12 = +1, Inches/Minute 
25 = -1; 50 = +1, Degrees F 
400 = -1; 800 = +1, Cubic Feet/Hour 
Measured, .870 ± .006 gns/cc 
0 = -1; 16 = +1, Inches 
75 = -1; 175 = +1, Degrees F 
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TABLE II 


DESIGN OF EXPERIMENT WITH 
VARIABLES IN ORDER 


TRIAL 

VARIABLES 

NUMBER 

1 

2 

3 

4 

5 

6 

7 

1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

2 

+1 

+1 

+1 

+1 

+1 

+1 

+1 

3 

-1 

-1 

-1 

+1 

+1 

+1 

+1 

A 

+1 

+1 

+1 

-1 

-1 

-1 

-1 

5 

+1 

-1 

+1 

-1 

+1 

-1 

+1 

6 

+1 

-1 

-1 

+1 

+1 

-1 

-1 

7 

-1 

+1 

+1 

+1 

-1 

+1 

+1 

8 

+1 

-1 

+1 

-1 

-1 

+1 

-1 

9 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

10 

+1 

+1 

+1 

+1 

+1 

+1 

+1 

11 

-1 

-1 

-1 

+1 

+1 

+1 

+1 

12 

+1 

+1 

+1 

-1 

-1 

-1 

-1 

13 

+1 

-1 

+1 

-1 

+1 

-1 

+1 
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C. Sintering Experiment 


The sintering experiments were carried-out on a furnace located 
at Eagle-Picher 's Colorado S'prings Facility (See Figure 2). The 
sintering furnace has a maximum temperature capability of 2000°F 
and a belt speed of 22 inches per minute. The furnace temperature 
was controlled by sensing the temperature from two (2) thermocouples 
located four (4) inches above the belt in two (2) locations. The 
belt speed was controlled by adjusting the drive motor speed. The 
furnace has a controlled atmosphere which is produced by cracking 
natural gas in an endothermic generator. The composition of this 
gas is adjusted by the gas~to-air ratio in the generator and measured 
by its dewpoint using an Alnor Dewpointer Type 7000/U. The amount of 
atmosphere in the furnace is controlled by the input valve and associ 
ated flow meter. The furnace has two (2) cooling chambers each with 
its own temperature control. The temperature of the cooling zone is 
maintained by a temperature sensitive valve which varies the amount 
of water flowing through the water jackets. 

Six (6) plaques were made with each test. Each plaque was 
sampled in nine (9) places as shown in Figure 3. Each sample is 
1" x 2" and was cut using a standard punch and die set mounted on 
an Arbor Press (See Figure 4) . 
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FIGURE 2 

SINTERING FURNACE 









FIGURE 3 
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FIGURE 4 
ARBOR PRESS 
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The samples were then weighed on a RX-1 Torsion Balance 
(The Torsion Balance Company, Clifton, New Jersey) and the 
thickness measured using a AS 1141C Exact Micrometer (E. J. Cady 
& Company, Chicago, Illinois). The free volume was then calcu- 
lated by the following equation: 

Where: Vp = Free Volume in Cu. In. /Sq. In. 

T = Thickness 

V F = T - W_ . 

2d W = Weight of Sample 

d = Density of Nickel in Gms/Cu.In. 

The mechanical strength of each sample was measured using a 
Four-Point Bend Testing Machine constructed at Eagle-Picher . The 
bending jig and method of obtaining mechanical strength of porous 
nickel plaques were developed under Contract Number NAS5-11561 by 
Tyco Laboratories, Inc., Waltham, Massachusetts. Figure 5 shows 
the completed assembly and Figure 6 shows the bending jig. The 
bending jig is mounted to a standard ball bearing die set to pro- 
vide a friction free perpendicular movement with a controlled side- 
loading. The die set is equipped with a compression load cell of 
a 25 pound range and a load meter with an amplifier (Bytrex, Inc., 
Waltham, Mass.). The die set is driven with a hardened lead screw 
with 16 threads per inch and a reciprocating ball nut to provide a 
friction free advance. This is coupled to a 10 rpm motor capable 
of producing 36 inch pounds of thrust at the Four-Point Bend Tester. 
The reciprocating ball nut is adjustable to eliminate slack in the 
lead screw arrangement. 

The samples were placed on the lower circular pins shown in 
Figure 6 and a compressive load applied by the upper circular pins. 
Figure 7 shows a typical load trace. 
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The mechanical strength was calculated using the following 


formula : 


Where : 


ct = .75 

bh* 

a = Stress (psi) . 

P = Load (lbs) 

L = Distance Between Outer Supports (1.5 inches) 
"b = Width of Sample (1.0 inch) 
h = Thickness of Sample 
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FIGURE 5 

FOUR POINT BEND TESTER 
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FI6URE 6 
BE.MDIW 6 TIG 
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FIGURE 7 

TYPICAL LOAD TRACE 
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III. DATA ANALYSIS 


A. Introduction 

Each "observation" in the plan, discussed in the previous section, 
consisted of data on six (6) plaques per test. Each plaque had 
nine (9) sample results, thus, approximately 700 observations were 
available. The "pure" replicates were the nine (9) samples within 
each plaque. Some variation in the independent or controlled vari- 
able matrix was observed and these were used m the matrix as such. 

The sequence of the six (6) plaques going through the furnace was 

added to the matrix. Only one (1) lot of nickel powder was used 

( 1 ) 

and no change in bulk density was found through the whole plan, 
so this variable was replaced by the plaque sequence. There were 
too (2) cooling zones and the temperature from each was put into 
the matrix. The weight of the two (2) sq.m, sample was used as 
a variable when regressing for the thickness response and the 
thickness (actual) was used when regressing for void and strength 
responses. Void per sq.m, of surface was considered a more pertinent 
and meaningful response when porosity percentage, therefore, porosity 
was replaced by void in the matrix. Void represents the actual volume 
available for active material and requires knowledge of the thickness 
of the particular plaque. Void is an absolute quantity in units of 
cu.in. per sq.in. plaque. 

A total of nine (9) variables were used in the independent 
variable matrix (3C) for each response. Table 1A, m the Appendix, 
lists the column designations and Table IB lists the original data 
with the response computed for each observation. 
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B. Interpretation - ANOVA (Analysis of Variance) 


Although multiple regression analysis is not dependent on 
information from an analysis of variance, obtaining the pure error 
sum of squares from an ANOVA is useful. The residual sum of squares 
from a regression includes the error sum of squares along with any 
sum of squares due to interaction or variable terms not included in 
the model, but should be, provided sufficient degrees of freedom 
are available. In order to obtain information for this use, an 
analysis of variance was performed. Tables 2, 3 and 4 show the 
ANOVA information treating each set of plaque samples (A) , each 
distinct set of plaques (B) and combining the "replicate" sets as 
a group (C). From the ANOVA information, a high significance is 
concluded from the "f" value comparisons for the effect of combined 
variables, as well as showing the replication or pure error (within 
groups) sums of squares. 

C. Interpretation - Regression 

The variable designation for the various regressions are listed 
in the Appendix for each response; Strength, Table 5A; Void, Table 6A; 
Thickness, Table 7A. The initial regression for each response 
(Tables 5B, 6B and 7B) was including the mam effects only without any 
interaction terms m the model. For ease of comparison, a coding 
routine was used m which the maximum value of each variable is set 
equal to +1 and the minimum value is set to -1. All intermediate 
values are prorated between these two (2) values. The printouts 
show the maxima and minima for all variables except the response 
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which is. unchanged. For all three (3) responses, the regressions 
without interactions show the existence of interactions through 
the regression sum of squares being appreciably larger than the 
corresponding pure error sum of squares (within plaques) . 

A note should be added here on a fundamental aspect of inter- 
pretation with multiple regression concerning confounding. It was 
originally thought that a OQvariable vector having a correlation 
coefficient other than 1 with anotherQQvariable vector regardless 
of what the vector is would not he confounded. Dr. Leroy Folks, 

Statistics Department, Oklahoma State University, Stillwater, 

( 2 ) 

Oklahoma, has started a fundamental analysis of this problem. 
Although the study is not complete, Dr. Folks opinion at this 
time is that a factor (vector) that has a correlation coefficient 
other than zero includes in its regression coefficient some of the 
effects of the partially correlated vectors and probably vice versa. 
However, use of the model for predictions and comparison of "pure" 
replication error with residual error is not affected. 

In order to locate and obtain the regression equation with 
the interactions m the model, a series of regressions were 
made, always using the same basic nine (9) variable matrix. The 
regression program being used can handle 36 variables in the X 
matrix (37 = response) . Since there are 36 first order interactions 
possible from nine (9) variables, two (2) regression runs were 
necessary. Coding for the interactions was accomplished by apply- 
ing the +1 and -1 code to the range of values for the product of 
the raw variables as a vector. In this manner, a low (minus) code 
is the result of two (2) low level base variable and a high (plus) 
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code is the result of the high level products. Low significance 
or zero magnitude interactions were replaced with the untried 
interactions for the second and final regression which is shown 
in Tables 5C, 6C and 7C for each response. These "c" regressions 
were used for further interpretation using the same maximum and 
minimum for coding the prediction levels desired. 

It is important to note that when a set of levels are selected 
that predict above or below the responses in the original data, 
this constitutes an extrapolation subject to all the restrictions 
and hazards of graphical extrapolation. With the complexity of the 
interactions m these results, it is difficult to optimize and at 
the report closure time, final interpretation is not considered 
complete. The discussion to follow will concern the "current" 
method being pursued. 

In order to obtain a more complete view of the entire factor 
space, a computer generated full factorial set of levels (512) along 
with the predictions of all three (3) responses was built. A sort 
and rearrangement program was performed on each response while simu- 
taneously carrying the matrix, void and strength for each. A set 
of values was obtained for the highest void x strength product. 

The original sets are shown m Table 8B and the variable desig- 
nations are m Table 8A. No special attention was paid to the 
"desirable" levels in the Q9 matrix at this stage. The first variable 
that was studied was Plaque Sequence, using only the 6th plaque m each test. 
Table 8C shows the effect of a change of all levels 1 to 6. 
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Table 8D shows the effect of belt speed when it is increased 
from 6 in. /mm. to 12 in. /min. Finally, the effect of changing 
the plaque spacing to its smallest value in place of 16 inches 
is shown in Table 8E. In each case, the thickness is uniformly 
the highest value, .034”, so the void and strength are directly 
comparable without compensating for differences in thickness. 

Since thickness did vary m the original data, th-is direct, compari- 
son cannot be precisely made. The reason for observing the effect 
of changing the levels to those shown is that, m all cases, the 
levels were changed in the direction of increased production. Only 
one (1) prediction (Obs. 7) remained the same (no substitution) 
and another (Obs. 8) was improved slightly (to equal Obs. 7), 

The other predictions all lost strength with slight changes m 
void. 

An effort was made to optimize a set of levels assuming 
linearity between level bounds within linear factors and all 
interactions. This was done by selecting all sets with a void x 
strength product greater than 100 from the factorial and regressing 
these against the simple factor matrix to find a "high" set. 

Table 9A shows the data used for the full factorial prediction 
set. Variable designations follow Table 6A for the first nine (9) 
columns, followed by the predicted void and strength. 

Using coded limits, as m the regressions in Table 6, Tables 
9B and 9C are the regressions for void and strength, respectively. 

Table 9D contains the predictions from the original regression (Tables 5 
and 6) for the levels shown. This confirms the general observation 
that a plaque may have a good void and either be high or low in strength. 
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Whil'e the interpretation was under way, a mid-level test was 
conducted to observe whether- predictions would be reliable with 
mid-levels, assuming linearity of effects and to ultimately add 
these observations to the basic data matrix for prediction. 

Only the former has been accomplished as of this report. Table 10A 
shows a listing of the mid- level data using the variable desig- 
nation of Table 1A^ Table 10 b shows a listing of the actual void 
and strength versus the predicted values using Tables 5 and 6 
regressions. The predicted strength is not in good agreement with 
the actual strength although the predicted strength is well above 
an acceptable range. The predicted strength is 658 pounds versus 
an actual strength of 554 pounds with corresponding sigmas of 33 
versus 49. The void prediction is m much better agreement. The 
mean predicted void is 0.0227 cu.in./sq.in. versus the actual 0.02222 
cu.in./sq.in. void with corresponding sigmas of 0.063 vs. 0.061 
respectively. The correlation coefficients of predictions versus 
actual for void was .923 while strength was .387 (N = 54). Analysis 
of the pure replication error variance will be made m the treatment 
of possible improvement in the production sigmas. 

Additional interpretation with the mid-level test included in 
the data matrix is necessary before an overall appreciation of the 
possible directions that may result in a more uniform plaque can be 
obtained. 
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No interpretation has been made using porosity as a response, 
since it was the consensus that void was a more meaningful para- 
meter, However, porosity does measure the degree to which the 
void per unit thickness (volumn) has been altered by the experi- 
mental parameters . This type of analysis will be included m the 
more detailed interpretation now underway. 

D, Interpretation: Variability of the Process 

The problem of measuring and proposing corrective action toward 
decreasing the variability of the plaques is essentially a separate 
interpretation. Two (2) types of measurement data may be utilized: 

(1) Analysis of variance data, 

(2) Slope information from the regressions, combined with 
observed variation within the 09 matrix. 

Using an analysis of variance, the square root of the mean square 
("MS" in Tables 2, 2.1, 3 and 4) may be used as an estimate of sigma. 
The "within groups" ms using the plaque groups in Tables 2A, etc., 
yields an estimate of the "pure" error and assumes the variations 
within the 00 matrix variables will not cause any variation across the 
plaque. This variability represents combined errors from such sources 
as experimental error in actual measurements of thickness, weight and 
strength, and variations across the plaque due to weight per square 
inch not being uniform, etc. This type of error is separated from 
variations due to furnace variables not being held constant by sub- 
tracting the "within groups" SSQ and degrees of freedom from the 
next set of groupings.,. A complete analysis of variance table has 
been constructed for weight, thickness, void and strength using the 
original set of data m Tables 12A, B, C and D. This analysis of 
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variance is shown in Tables 2, 2.1, 3 and 4. The terminology used 
in the "source" column is defined in Table 12A. Variability of the 
responses may, of course, apply individually to each. In the 
ANOVA detail source, the variability within each plaque ("within 
plaques") is considered to be "pure error". "Within runs between 
plaques" or 'Within runs" would show variability with a new setting 
of furnace and a restart m plaque preparation. '-Within groups 
between groups" and 'Within groups" would show variability with the 
test levels changed to factor settings. The "between group" shows 
the variability due to all factors. It is expected that there 
would be an increase m variability between tests and groups due 
to a complete new set of holding levels. 

The interpretation of calculations m Table 12 is best done 
by response. 

(1) Weight/2 Sq.In. 

It is difficult to consider the weight being influenced 
by furnace parameters or how often the furnace starts up. 

There is a statistically significant increase m variability 
during each operation and more when the parameters are changed. 
Comparing the coefficient of variations, this increase due to 
furnace changing is relatively small as compared to variation 
across the plaque ("within plaques"). As noted before, this 
error includes the experimental error of measurement as well 
as true variation in weight. The pooled factor effect ("between 
groups") is insignificant. In production, the value of vari- 
ability probably would approach the "within runs" value in the 
"accumulative AHOVA" Table. 


. 24 _ 



(2) Thickness x 10 

From the regression analysis, it is known that thickness 
is largely determined by the weight but factor effects are 
very significant. The ANOVA shows somewhat more "pure" error 
than for weight, the coefficient of variation is 3.59%versus 
2.15% respectively. This is probably due to the experimental 
error of measurement being larger. This is reflected parallel 
to weight except the pooled factor effects are much larger. 
Similar to weight, the principal location of variability is 
within the plaque itself. There was also a significant change 
in overall thickness between tests, but this is small as com- 
pared to the variability across the plaque (4.20%~3.59%) . 

(3) Void x 10 and Strength x .01 

Parallel statements to thickness can be made about void 
and strength. The increase m variability within tests can 
be due to variation among the X or controlled variables beyond 
the degrees of control existing. This may be taking place simu- 
taneously with variability originating from the variation in 
weight (leading to thickness, void and strength). 

In order to assess the variability due to the X variables , the 
slopes may be obtained by partial differentiation of each regression 
equation of each response with respect to each controlled variable 
separately. Without such complex interaction sets, this can normally 
be done from the coefficients directly. The differentiation totals 
at least 5 to 7 terms. Both maximum and minimum slopes are given in 
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Tables 13 A, B and C. These slopes times the fraction of uncontrolled 
range yields a qualitative estimate of the relative possible range 
of variation. The ranges subject to adjusting control and those 
that are fixed are shown as follows : 

% OF MEAN 


VARIABLE 

RANGE 

THICKNESS 

RANGE 

VOID 

RANGE 

STRENGTH 

RANGE 

Var(l) 

Temperature 

±15°; 10.2% 

36.7% 

29 .'8% 

-20.3% 

Var(2) 

Belt Speed 

Fixed 

— 

— 

— 

Var(3) Dewpoint 

±5°; 29.5 % 

64.9 % 

24.8% 

106% 

Var(4) 

Atmosphere 

±10, 4.5% 

8.75% 

0.53% 

17.3% 

Var(5) 

Plaque Spacing 

+.25", 3.1% 

8.6% 

1.0% 

16.2% 

Var (6) 

1st Cooling Zone 

±3°, 2.78% 

2.7% 

0.43% 

3.5% 

Var(7) 

2nd Cooling Zone 

None Observed 

— 

— 

— 

CO 

> 

Plaque Sequence 

Fixed 

— 

— 

— 

Var (9) 

Weight 

Fixed 


— 

-- 


As far as is presently known, no confirmation of this interpre- 
tation can be made, but it appears that Dewpoint would be the most 
important variable to obtain tighter controls over to minimize variations 
followed by temperature and atmosphere amount. 

E. Interpretation - Mid-level Test (No. 9) 

The ANOVA information on the mid- level test (#9) is shown 
in Tables 11A, B, C and D. 

The '’within groups" (Pure error) mean square values of Test 
No. 9 (Table 11) may be compared with those of the original data 
(Tables 2, 2.1, 3 and 4), taking into account the proper (degrees 
of freedom to show whether there is a significant difference by 
an "F" test. 
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The variability of this mid-level run is significantly 


less than the first tests m the series, as shown m Table 14 
where the numerator m the ratio of mean squares is the earlier 
tests . 

Further interpretation will be reported in the next Quarterly 
Report, 
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IV. DISCUSSION 


A complete analysis of the available data is not yet completed. 

The analysis will be continually updated through the impregnation phase 
of this program. 

Based on a limited analysis, these observations are made: 

1. Sintering temperature affects both strength and 
void. That is, low temperature produces high void 
and low strength, while high temperatures produce 
low void and high strength. 

2. Slow belt speeds produced plaques with low void 
and high strength, while plaques produced at 
higher belt speeds had high void and low strength. 

3. The effects of Dewpoint and atmosphere amount were 
the same as for temperature. 

4. The spacing between the plaques had a greater effect 
on strength than void. Greater distance between 
plaques showed a marked reduction in strength and 

a smaller increase m void. 

5. The cooling zones had very little affect on strength 
and void. 

6. Strength and void appear to be inverse linear func- 
tions . 

The preliminary analysis of the regressions indicate the existence 
of strong interactions between some of the variables. Because of the com- 
plexity of these interactions, the analysis is not complete. 

An additional mid-level test was made to verify the regression 
equations. The results of this test were in good agreement with the pre- 
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dieted results and, therefore, indicate a good regression equation. 

Weight and thickness variations appear to be greatest within 
each plaque. If this variation proves to be significant for good process 
control, an effort should be made to improve the method of preparing the 
plaque before sintering. 

Work to be accomplished during the next quarter will include 
a more detailed analysis of the raw plaque data and the beginning of 
the impregnation study. Also to begin in the next quarter is a separator 
investigation and a ceramic-to-metal seal investigation. 
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^ ^ t _ 

305 

1605 . 

6 ♦ 

25 . 

SI 5 . 

16.0 

177 . 

90 . 

5 . 

1.682 

0.0273 

0.0215 

392.46 

305 

1505 . 

6 * 

25 . 

815 . 

16.0 

177 . 

90 . 

5 . 

1.705 

0.0308 

0.0250 

225.32 

305 

1605 . 

6 • 

25 . 

815 . 

16.0 

1 - 77 . 

90 . 

5 . 

1.623 

0.0322 

0.0266 

227.36 
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1605 . 

6 * 

25 . 

815 . 

16.0 
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90 . 

5 . 
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0.0263 
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25 . 

815 . 
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177 . 

90 . 

5 . 

1.642 

0.0324 

0.0268 
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16 . C 

177 . 

90 . 

6 . 
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0.0270 

0.0212 

447.53 

'306 

1600 . 

6 • 

27 . 

320 . 

16.0 

177 . 

90 . 

' 6 i ‘ 

1.727 

" 0.0271 

0.0212 

536.15 

306 

16 C 0 . 

6 « 

27 . 

820 . 

16.0 

177 . 

90 . 

6 . 

1.726 

0.0301 

0.0242 

296.01 
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1600 . 

6 • * 

27 . 

B 20 . 
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90 . 

6 . 

1.672 

0.0304 
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0.0291 

• 0.0235 
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0.0306 
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27 . 
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90 . 
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S 3 . 

1 . 

1.709 
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0.0281 
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1611 . 

6 . 

20 . 

800 . 

16.0 

174 . 

83 . 

1 . 

1.697 
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0.0257 
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1611 , 

6 . 

20 . 
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16.0 
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33 . 

1 . 
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0.0267 
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0.0268 

201.13 

311 

1511 . 

6 • 

20 . 

800 . 

16.0 

174 . 

83 . 

1 . 

1.632 
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2 . 
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1613 . 
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23 , 

800 . 
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1613 . 
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312 
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16.0 

175 . 

83 . 

2 . 

1.658 
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16.0 
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25 . 

800 . 
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0.0253 

234.13 

313 

151 S . 

6 * 

25 . 

800 . 

16.0 

173 . 

83 . 

3 . 

1.673 

0.0293 
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400 . 
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95 . 

2 . 
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402 
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400 . 

0.1 

77 . 

95 . 
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1.613 
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0.0231 
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402 
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12 . 
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400 . 

0.1 

77 . 
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0.0221 

473.53 

402 
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0.0282 
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0.0278 

0.0221 
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0.0270 

0.0213 
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3 . 
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403 

1860 . 

12 . 
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3 . 
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522.64 

403 
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400 . 

0.1 

77 . 

95 . 

3 . 
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0.0288 

0.0231 
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403 
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46 . 

400 . 

0.1 
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3 . 
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0 . 0294 

0.0236 
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403 
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12 . 

46 . 

400 . 

0.1 
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95 . 

3 . 

1.633 

- 0 . 02 S 7 

0.0231 
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404 
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b.l 

77 . 

96 . 

4 . 

1.660 

0.0275 

0.0218 
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404 

1861 . 

12 . 

47 . 

400 . 

0.1 

77 . 

96 . 

4 . 

1.663 

0.0272 

’ 0.0215 
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404 

1861 . 

12 . 

47 . 

400 . 

0.1 

77 . 

96 . 

4 . 
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0.0265 

0.0226 
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404 

1361 . 

12 . 

47 . 

400 . 

0.1 
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96 . 

4 . 
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C • 0236 

0.0226 
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404 
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12 . 

47 . 
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4 . 
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0.0201 
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404 

1861 . 

12 . 

47 . 

400 . 

0.1 

77 . 

96 . 

4 . 

1.730 

0.0234 

0.0225 
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404 

1861 . 

12 . 

47 . 

400 . 

0 . 1 

77 . 

96 . 

4 . 
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0.0281 

0.0222 

534.15 

404 

1861 . 

12 . 

47 . 
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0.1 
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4 . 
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0.0281 

0.0221 
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404 

1361 . . 

12 . 
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0.1 
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96 . 

4 . 
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0.0237 

0.0227 
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47 . 

400 . 
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5 . 
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0.0280 

0.0223 
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1861 . 

12 . 

47 . 
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0.1 
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5 . 
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0,0275 

0.0217 
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12 . 

47 . ■ 

400 . 

0.1 
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96 . 

5 . 
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0.0289 

0.0231 
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12 . 

47 . 

400 . 
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96 . 

5 . 
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0.0289 

0.0230 
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0.1 
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5 . 
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0.0273 

0.0213 
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405 

1861 . 

12 . 

47 . 

400 . 

0.1 

78 . 

. 96 . 

5 . 

1.685 

0 . 02 B 5 

0.0227 

554.02 

405 

1861 . 

12 . 

47 . 

400 . 

0.1 

78 . 

96 . 

5 . 

1.742 

0* 0234 

0.0224 

530.03 

405 

1861 . 

12 . 

47 . 

400 . 

0.1 

78 . 

• 96 . 

5 . 

1.706 

0.0268 

0.0209 

595.21 

405 

1861 . 

12 . 

47 , 

400 . 

0.1 

78 . 

96 . 

5 . 

1.710 

0.0286 

0.0227 

522.64 

405 

1861 . 

12 . 

47 . 

400 . 

0.1 

73 . 

97 . 

6 . 

1.773 

0.0299 

0 . 0233 ' 

641.77 

406 

1861 . 

12 . 

47 . 

400 . 

. 0.1 

73 . 

97 . 

6 . 

1.772 

0.0295 

0.0234 

659.29 

406 

1861 . 

12 . 

47 . 

400 . 

0.1 

78 . 

97 . 

6 . 

1.749 

0.0304 

" 0 . 02*4 

523.45 

406 

1861 . 

12 . 

47 . 

400 . 

0.1 

78 . 

97 . 

6 . 

1.753 

0.0303 

0.0243 

502.40 

406 

1861 . 

12 . 

47 , 

400 . 

0.1 

73 . 

97 . 

6 • 

1.802 

0 « 0299 

0.0237 

415.26 

406 

1861 . 

12 . 

47 . 

400 . 

0 . 1 

78 . 

97 . 

6 • 

1.727 

0.0296 

0.0237 

436 « 56 

406 

1861 . 

12 . 

47 . 

400 . 

0.1 

78 . 

97 . 

6 . 

1.636 

0.0297 

0.0241 

332.61 

406 

1861 . 

12 . 

47 , 

400 . 

0.1 

78 . 

97 . 

6 . 

1.717 

0.0298 

0.0239 

413,06 

406 

1861 . 

12 . 

47 , 

400 . 

0.1 

73 . 

97 . 

6 . 

1.720 

0.0303 

0.0244 

392.12 

411 

1868 . 

12 . 

41 . 

396 . 

0.1 

76 . 

103 . 

1 . 

1*709 ' 

0.0302 

0 . 02*3 

“ 93.40 

411 

1368 . 

12 . 

41 . 

396 . 

0*1 

76 . 

103 . 

1 . 

1.633 

0.0277 

0.0219 

536.49 

- 411 

1868 . 

12 . 

41 . 

396 . 

0.1 

76 . 

103 . 

1 . 

. 1.637 

0.0276 

0.0220 

531.66 

411 

1868 . 

1 . 2 * 

41 . 

396 '. 

0.1 

76 . 

103 . 

1 . 

1.626 

0 . 02 S 4 

0.0228 

474.24 
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411 

1863 . 

12 . 

41 . 

396 . 

o.l 

76 . 

103 . 

1 . 

1 . 71-1 ‘ 

C . 0264 

0.0205 

694.09 

411 

1863 . 

12 . 

41 . 

396 . 

0.1 

. 76 . 

103 . 

1 . 

1.662 

0.0278 

0.0221 

553.15 

411 

1368 . 

12 . 

41 . 

396 . 

0.1 

76 . 

103 . 

1 . 

1.670 

0.0289 

0.0232 

471.44 

411 

1363 . 

12 . 

41 . 

396 . 

0.1 

76 . 

103 . 

1 . 

1.674 

0.0272 

0.0215 

577.83 

411 

1363 . 

12 . 

41 . 

396 . 

0.1 

76 » 

103 * 

1 * 

1.667 

0.0280 

0.0223 

487*88 

412 

1356 . 

12 . 

41 . 

392 . 

0.1 

77 . 

103 . 

2 . 

1.688 

0.0296 

0.0233 

423*72 

412 

1366 . 

12 . 

41 . 

392 . 

0 . 1 . 

77 . 

103 . 

2 . 

1.655 

0.0297 

0.0240 

420*86 

412 

1365 . 

12 . 

41 . 

392 . 

0.1 

77 . 

103 . 

2 . 

1.621 

O . C 298 

0 . 026-2 

463.73 

412 

1366 . 

12 . 

41 . 

392 . 

0.1 

77 . 

103 . 

2 . 

1 . 6’62 

0.0236 

0.0229 

495.13 

412 

1366 .’ 

12 . 

41 . 

392 . 

0.1 

77 . 

103 . 

2 . 

1.649 

0.0272 

0.0215 

547.42 

412 

1366 , 

12 . 

41 . 

392 . 

0.1 

77 . 

103 . 

2 . 

1.659 

0 . 02 S 3 

0.0226 

449.50 

412 

1366 . 

12 . 

41 . 

392 . 

0.1 

77 . 

103 . 

2 • 

1.698 

0.0236 

0.0223 

508.89 

412 

1866 . 

12 . 

41 . 

392 . 

0.1 

77 . 

103 . 

2 . 

1.651 

0.0274 

0.0217 

T 539,45 

412 

1366 . 

12 . 

41 . 

392 -. 

0.1 

77 . 

103 . 

2 . 

1.646 

0.0266 

0.0210 

508.79 

413 

1364 . 

12 . 

41 , 

388 . 

0.1 

78 . 

103 . 

3 . 

1.725 

C . 0293 

0.0234 

539.70 

413 

1564 , 

12 . 

41 . 

388 . 

0.1 

78 . 

103 . 

3 . 

1.728 

0.0297 

0 . C 233 

599 . 4-3 

413 

1964 . 

12 . 

41 . 

388 . 

0.1 

78 . 

103 . 

3 . 

1.712 

0.0279 

0.0220 

664. 82 

413 

1364 . 

12 . 

41 , 

388 . 

0.1 

78 . 

103 . 

3 o 

1.709 

0.0230 

0.0221 

674.43 

413 

1 S 64 . 

12 . 

41 . 

338 . 

0.1 

78 . 

103 . 

3 . 

1.747 

0.0293 

0,0233 

511.07 

413 

1364 . 

12 * 

41 . 

388 . 

0.1 

78 . 

103 . 

3 . 

1.714 

0 . C 280 

0.0221 

617,03 

413 

1364 . 

12 . 

41 . 

388 . 

c.r 

78 . 

103 . 

3 . 

1.718 

0.0291 

0.0232 

597.83 

413 

1 3 64 . 

12 . 

41 . 

338 . 

0.1 

78 . 

1 C 3 . 

3 . 

1.705 

0 . 02 S 8 

0.0230 

542.53 

413 

1364 . 

12 . 

41 . 

338 . 

0.1 

78 . 

103 . 

3 . 

1.678 

0.0239 

0.0231 

511.35 

414 

1362 . 

12 . 

41 . 

- 334 . 

0.1 

77 . 

102 . 

4 . _ 

1.826 

0.0296 _ 

0.0233 

654.85 

414 

1562 . 

12 . 

41 . 

334 . 

0.1 

77 . 

102 . 

4 . 

1.657 

0.0275 

0.0213 

520.66 

414 

1352 . 

12 . 

41 . 

334 . 

0.1 

77 . 

102 . 

4 . 

1 e 608 

0.0274 

0.0219 

524.47 

414 

1362 . 

12 . 

41 .- 

384 . 

0.1 

77 . 

- 102 . 

4 . 

1.632 

0.0292 

0.0236 

461.80 

414 

1362 . 

12 . 

41 . 

334 . 

0.1 

77 . 

102 . 

4 . 

1.638 

0.0296 

0.0240 

• 449.40 

414 

1362 . 

12 . 

41 . 

384 . 

0.1 

77 . 

102 . 

4 . 

1.634 

0.0295 

0.0233 

478,31 

414 

1362 . 

12 . 

41 . 

384 . 

0.1 

77 . 

102 . 

4 . 

1.631 

C .0236 

0.0230 

453.87 

414 

1352 . 

12 . 

41 , 

384 . 

0.1 

77 . 

102 . 

4 . 

1.617 

0.0294 

0.0239 

429.51 

414 

1 S 62 . 

12 . 

41 . 

3 S 4 . 

0 . 1 

77 . 

102 . 

4 . 

1.605 

■ 0.0297 

0.0242 

420.88 

415 

I 860 . 

12 . 

41 . 

330 . 

0.1 

76 . 

102 . 

5 . 

1.693 

0.0239 

0.0231 

457.97 

415 

1560 . 

12 . 

41 . 

330 . 

0 . 1 

76 . 

102 . 

5 . 

1.686 

0.0237 

0.0229 

600.95 

415 

1860 . 

12 . 

41 . 

330 . 

0.1 

76 . 

102 . 

5 . 

1.668 

0.0235 

0.0225 

526.32 

415 

1360 . 

12 . 

41 . 

330 . 

0.1 

76 . 

102 . 

5 . 

1.678 

0.0277 

0.0219 

542.49 

415 

1360 . 

12 . 

41 . 

330 . 

0 . 1 

76 . 

102 . 

5 . 

1*668 

G . 0 Z 70 

0.0213 

509.26 

415 

1550 . 

12 . 

41 . 

330 . 

0.1 

76 . 

102 . 

5 . 

1.694 

0.0292 

0.0234 

527.77 

415 

1560 . 

12 . 

41 . 

330 . 

0.1 

76 . 

102 ., 

5 » 

1 . 646 

0.0233 

0.0227 

505.69 

415 

1350 . 

12 . 

41 . 

330 . 

0 . 1 

76 . 

102 . 

5 . 

1.673 

0.0272 

0.0215 

547.42 

415 

1360 . 

■ 12 . 

41 , 

380 . 

0.1 

76 . 

102 . 

5 . 

1.728 

0.0291 

0.0232 

411.84 

415 

1362 . 

12 * 

4 i . 

330 . 

0.1 

75 . 

102 . 

- 6 . 

1.723 . 

0.0282 

0.0223 

67 9 . 04 

416 

1362 . 

12 . 

* 1 . 

330 . 

. 0.1 

75 . 

102 . 

5 . 

1.718 

C .0276 

0.0217 

694.12 

416 

1862 . 

12 . 

41 . ' 

330 . 

0.1 

75 . 

102 . 

6 • 

1.681 

0.0232 

0.0224 

495.13 

' 416 

1362 . 

12 . 

‘ 41 . 

380 . 

0.1 

75 . 

102 . 

6 . 

1.682 

0.0236 

0.0225 

503.89 

' 416 

1352 . 

12 . 

41 .. 

380 . 

0.1 

75 . 

102 . 

6 . 

1.671 

0.0279 

0.0222 

534.74 

416 

1862 . 

12 . 

41 . 

330 . 

0.1 

75 . 

102 . 

6 . 

1.658 

0.0234 

0.0227 

483.18 

416 

1362 . 

12 . 

41 . 

330 . 

0.1 

75 . 

102 . 

6 . 

1.694 

0.0302 

0.0244 

456.39 

416 

1352 . 

12 . 

41 . 

380 . 

0.1 

75 . 

102 . 

6 . 

1.643 

0.0275 

0.0213 

505.79 

416 

1362 . 

12 . 

41 . 

380 . 

0.1 

75 . 

102 . 

6 * 

1.609 

0.0283 

0 . 0223 

393.31 

501 

1365 . 

6 • 

46 . 

400 . 

0.1 

172 . 

87 . 

1 . 

1.620 

0.0278 

0.0222 

553.15 

501 

1365 . 

6 . 

46 . 

400 . 

0.1 

172 . 

37 . 

1 . 

1.685 

0.0263 

0.0205 

764.43 

. 501 

1365 . 

6 • 

46 . 

400 . 

0 . 1 

172 . 

37 . 

1 . 

1.678 

0.0271 

0.0213 

628,06 

501 

1365 . 

6 « 

46 . 

400 . 

0.1 

172 . 

37 . 

1 . 

1.698 

0.0275 

0.0217 

699.17 

501 

1665 . 

6 • 

46 . 

400 . 

0.1 

172 . 

87 , 

1 . 

1.700 

0.0255 

0 . C 197 

795.85 

501 

1355 . 

6 « 

46 . 

400 . 

0.1 

172 . 

87 . 

1 . 

1.741 

0.0268 

0.0203 

736.13 

501 

1365 . 

6 • 

46 . 

400 . 

0.1 

172 . 

87 . 

1 . 

1.675 

0.0230 

0.0223 

631.38 

501 

1665 . 

6 « 

46 . 

400 . 

0.1 

172 . 

87 . 

1 . 

1.699 

0.3266 

0.0203 

747.29 

501 

1365 . 

6 • 

46 . 

400 . 

0.1 

172 . 

87 . 

1 . 

1.727 

0.0277 

0.0216 

703.73 

502 

1365 . 

6 • 

47 . 

400 . 

0.1 

173 . 

37 . 

2 • 

1.626 

0.2258 

0.0202 

692.94 

502 

1565 . 

6 • 

47 . 

400 . 

0.1 

173 . 

37 . 

2 . 

1.659 

0.0260 

0.0203 

715.61 

502 

1865 . 

6 * 

47 . 

400 . 

0.1 

173 . 

87 . 

2 . 

1.653 

0.0261 

0.0204 

627.56 

502 

1365 . 

■ 6 * 

47 . 

400 . 

0.1 

173 . 

87 . 

2 . 

1 .640 

0.0254 

0.0193 

802.13 


8 



Table IB (Continued) 


502 

1365 * 

6 * 

47 . 

400 . 

0.1 

173 . 

87 . 

2 . 

1.647 

0.0246 

0.0190 

743,61 

502 

1355 . 

6 • 

47 . 

400 . 

0.1 

173 . 

67 . 

2 . 

1.644 

0.0251 

0.0195 

714.27 

502 

1665 « 

6 Q 

47 * 

400 e 

0.1 

173 . 

87 c 

2 . 

1.734 

0.0270 

0.0211 

740,74 

502 

1 S 65 . 

6 o 

47 « 

400 . 

0.1 

173 . 

37 . 

2 . 

1.775 

0.0263 

0.0207 

673.52 

502 

1255 » 

6 # 

47 . 

400 e 

0*1 

173 * 

87 s 

2 » 

1.720 

0.0270 

0.0211 

663 t 5 B 

503 

1654 . 

6 • 

47 . 

380 . 

0.1 

173 . 

88 . 

3 . 

1.630 

0.0259 

0.0203 

637.29 

-503 

1364 , 

6 * 

47 . 

380 . 

0 . 1 

173 . 

83 . 

3 . 

1.653 

0.0272 

0.0215 

577.83 

503 

1 S 64 « 

6 * 

47 . 

380 . 

0.1 

173 . 

88 . 

3 ." 

1.658 

0.0276 

0.0218 

605.51 

503 

1364 , 

6 © 

47 . 

380 . 

o.l 

173 .- 

88 . 

3 . 

1 . 73.2 

0.0265 

0.0206 

801.00 

503 

1564 , 

6 • 

47 . 

380 . 

0.1 

173 . 

33 . 

3 . 

1.633 

0 . 02 7 0 

0.0212 

663.53 

503 

1564 , 

6 • 

47 . 

380 . 

■ 0.1 

173 . 

88 . 

3 . 

1 . 6^4 

0.0277 

0.0221 

615.80 

503 

1 S 64 , 

6 • 

47 . 

330 . 

0.1 

173 . 

as . 

3 . 

1.732 

0.0270 

0.0211 

617.28 

503 

1664 , 

6 * 

47 . 

380 . 

0.1 

173 . 

88 . 

3 . 

1,500 

0,0277 

0.0215 

747.76 

503 

1564 , 

6 » 

47 , 

330 . 

0.1 

173 . 

88 . 

3 . 

' l.'SOS 

0.0283 

O '. 02 18 

899.00 

504 

1563 • 

6 • 

45 . 

350 ,' 

0.1 

174 . 

89 . 

4 . 

1.733 

0.0272 

0.0213 

653 .86 

504 

1563 . 

6 © 

45 . 

330 . 

0.1 

174 . 

39 . 

4 . 

1.740 

0.0269 

0.0209 

668.52 

504 ' 

1353 . 

6 * 

45 . 

330 . 

0.1 

174 . 

39 . 

4 . 

1.719 

0.0273 

0,0214 

679.27 

504 

1863 . 

5 * 

45 . 

380 . 

0 . 1 

174 . 

89 . 

4 . 

1.700 

0 . 0 Z 70 

0.0212 

643.15 

504 

1 S 63 . 

6 « 

45 . 

380 . 

0.1 

174 . 

89 . 

4 . 

1.632 

0.0266 

0 .0208 

e 99.59 

504 

1363 . 

6 . 

45 . 

380 . 

0.1 

174 .- 

89 . 

4 . 

1 * 660 

0.0269 

0.0212 

652.98 

504 

1563 . 

6 * 

45 . 

3 SC . 

0.1 

174 . 

39 . 

4 . 

1 . S 95 

0.0286 

0.0221 

797.72 

504 

1563 . 

6 • 

45 , 

350 . 

0.1 

174 . 

59 . 

4 . 

1.753 

0.0267 

0.0207 

694.36 

504 

1563 . 

6 * 

45 , 

380 . 

0.1 

174 . 

89 * 

4 . 

1.757 

0.0274 

0.0214 

7 64 .23 

505 

1552 . 

6 . 

44 « 

380 . 

c.l 

174 , 

89 . 

5 . 

1.768 

0.0260 

0.0199 

732.17 

505 

1562 * 

6 • 

44 . 

380 . 

0.1 

174 , 

89 . 

5 . 

1.923 

0.0273 

0.0207 

1071.73 

505 

1352 . 

6 • 

44 , 

330 . 

0.1 

174 . - 

89 . 

5 . 

i . e 90 

0.0276 

0.0211 

945.18 

505 

1862 . 

6 ■ 

44 . 

380 . 

C.l 

174 . 

89 . 

5 . 

1.739 

0.0279 

0.0213 

722.63 

505 

1552 . 

6 • 

44 , 

380 . 

C.l 

174 . 

89 . 

5 . 

1.734 

0.0275 

0.0216 

743.80 

505 - 

1562 . 

6 • 

44 ■ 

330 . 

0.1 

174 . 

89 . 

5 . 

1.699 

0.0260 

0.0222 

731.82 

505 

1562 . 

6 # 

44 . 

380 . 

0.1 

174 , 

89 * 

5 . 

1.723 

0.0273 

0.0214 

754.74 

505 

1562 . 

6 c 

44 , 

380 . 

0.1 

174 . 

89 . 

5 . 

1.726 

0 . C 26 S 

0.0209 

639.19 

505 

1552 . 

6 e 

44 . 

350 , 

0.1 

174 . 

89 . 

5 . 

1.726 

0.0274 

0.0215 

734.26 

506 

1362 . 

6 * 

44 , 

380 , 

0.1 

174 . 

90 . 

6 » 

1.708 

0.0280 

0,0221 

674.43 

506 

15 62 . 

6 © 

44 . 

380 . 

0.1 

174 , 

■ 90 . 

6 . 

1.722 

0.0276 

0.0217 

703.83 

506 

1562 . 

6 • 

44 . 

380 . 

C.l 

174 . 

90 . 

6 . 

1.559 

0.0281 

0.0224 

633.88 

506 

1562 . 

6 4 

44 . 

330 . 

C . 1 

174 . 

90 . 

6 . 

1.710 

0.0271 

0.0212 

704.65 

506 

1562 . 

6 . 

44 . 

330 . 

C.l 

174 . 

90 . 

6 « 

1.690 

0.0277 

0.0219 

635.11 

506 

1552 . 

6 « 

44 . 

33 O '. 

0.1 

174 . 

90 . 

6 . 

1.730 

0.0281 

0.0222 

633.83 

506 

1862 . 

6 © 

44 . 

380 . 

0.1 

174 . 

90 . 

6 , 

1.702 

0,0235 

0. 0227 

623.27 

506 

1552 . 

6 ♦ 

44 , 

330 . 

C.l 

174 . 

90 . 

6 . 

1.713 

0 . 02 S 6 

0.0227 

550.15 

506 

1552 . 

6 • 

44 . 

380 . 

C . 1 

174 . 

90 . 

6 o 

1.703 

0 . C 29 C 

0.0232 

535.03 

511 

1363 . 

6 « 

41 . 

380 . 

0.1 

177 . 

98 . 

1 . 

1.696 

0.0268 

0.0210 

639.19 

511 

1563 . 

6 • 

4 l « 

380 . 

0.1 

177 . 

9 S * 

1 . 

1.659 

0.0250 

0.0203 

732.25 

511 

1363 . 

6 © 

41 , 

330 . 

0.1 

177 . 

98 . 

1 . 

1.631 

0.0273 

0.0217 

649.08 

-511 

1363 . 

6 • 

41 . 

‘ 380 . 

C.l 

177 . 

98 . 

1 e 

1.655 

0.0268 

0.0211 

626.53 

511 

1363 , 

6 • 

41 , 

380 . 

0.1 

177 . 

93 . 

1 . 

1.655 

0.0255 

0.0198 

743.94 

'511 

1563 . 

6 © 

4 1 « 

380 . 

0.1 

177 . 

93 . 

1 . 

1.637 

0.0273 

0.0215 

664 .17 

511 

1563 . 

6 . 

41 . 

330 . 

0 . 1 . 

177 . 

93 . 

1 . 

1.651 

0.0272 

0.0215 

653.86 

511 

1563 . 

6 . 

41 . 

380 . 

0.1 

177 . 

98 . 

1 . 

1.628 

0.0260 

0.0204 

632.40 

511 

1563 . 

6 • 

4 1 . 

380 . 

0 . 1 

177 . 

93 . 

1 . 

1.595 

0.0262 

0.0207 

606.39 

512 

1561 . 

6 © 

42 . 

380 . 

C . 1 

176 , 

98 . 

2 . 

1.696 

0.0281 

0.0223 

669.63 

512 

1361 . 

6 • 

42 . 

380 . 

0.1 

176 . 

98 . 

2 . 

1.675 

0.0275 

0.0218 

669.42 

512 

1561 . 

6 • 

42 . 

3 S 0 . 

0.1 

176 . 

98 . 

2 . 

1 . 6-9 

0.0273 

0.0216 

633.98 

512 

1551 . 

6 • 

42 . 

330 . 

0.1 

176 . 

93 . 

2 . 

1.559 

0,0250 

0.0202 

732.25 

512 

1551 . 

6 « 

42 . 

380 . 

0.1 

176 . 

98 . 

2 . 

1.677 

0 • 02 32 

0.0174 

961.47 

512 

1561 . 

6 . 

42 . 

330 . 

C.l 

176 . 

93 . 

2 . 

1.649 

0.0254 

0.0197 

749.81 

512 

1561 . 

6 • 

42 . 

380 . 

C.l 

176 . 

98 . 

2 « 

1.670 

0.0265 

0.0208 

633.36 

512 

1561 . 

6 © 

42 . 

330 . 

C.l 

176 . 

98 . 

2 © 

1.553 

0.0249 

0.0192 

639.51 

512 

1561 . 

6 • 

42 . 

380 . 

0.1 

176 . 

98 . 

2 . 

1.673 

0.0264 

0.0207 

629.52 

513 ‘ 

1560 . 

6 * 

42 . 

390 . 

C.l 

176 . 

98 . 

3 . 

1.723 

0.0280 

0.0221 

674.43 

513 

1360 . 

6 * 

42 , 

390 , 

0.1 

176 . 

98 . 

- 3 . 

1.673 

0.0271 

0.0214 

719.97 

513 

1360 . 

6 « 

42 . 

390 . 

0.1 

176 . 

98 . 

3 . 

1.649 

O . C 233 

0.0226 

589.97 

513 

1560 . 

6 © 

42 . 

390 * 

0.1 

176 . 

9 S * 

3 . 

1.625 

0.0256 

0.0210 

667.79 
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Table 13 ( Continued ) 


513 

I 860 * 

6 « 

42 . 

390 . 

0.1 

176 . 

98 . 

3 . 

1.672 

0.0250 

0.0193 

733.00 

513 

1350 . 

6 * 

42 , 

390 . 

c.l 

176 . 

98 . 

3 . 

1.687 

0,0270 

0.0212 

632.72 

513 

1360 . 

6 1 

42 . 

390 , 

0.1 

176 . 

98 . 

3 . 

1.669 

0.0285 

0.0228 

581.72 

513 


6 c 

42 . 

390 . 

0.1 

176 . 

98 . 

3 . 

1.649 

0.0263 

0.0211 

704.85 

513 

I 860 . 

6 • 

42 , 

39 Q , 

0.1 

176 » 

98 e 

3 s 

la 717 

0 s 0270 

0.0211 

601.85 

514 

1860 . 

6 c 

43 . 

400 . 

0.1 

176 . 

100 . 

4 . 

1.692 

0.0269 

0.0211 

792.90 

514 

I 860 . 

6 . 

43 , 

400 . 

0 . 1 

176 . 

100 . 

- 4 «- 

1.655 

0.0264 

0.0207 

807.08 

514 

1360 , 

6 c 

43 . 

400 . 

0.1 

176 . 

100 . 

4 . 

1.634 

0.0270 

0.0214 

679.01 

514 

I 860 . 

6 * . 

43 . 

400 . 

0.1 

176 . 

100 . 

4 . 

1.657 

0.0262 

0.0205 

721.11 

514 

I 860 . 

6 • 

43 . 

400 . 

0 . 1 

176 . 

100 . 

4 . 

1.667 

0.0272 

0.0215 

669.06 

514 

1350 . 

6 • 

43 . 

400 . 

0.1 

176 . 

100 . 

4 . 

1.658 

0.0271 

0.0214 

597.42 

514 

1360 . 

6 • 

43 . 

400 . 

0 . 1 

176 . 

100 . 

4 . 

1.684 

0.0246 

0.0138 

817.97 

514 

1360 . 

6 • 

43 . 

400 . 

0.1 

176 . 

100 . 

4 . ' 

1 ". 665 

0.0265 

O '. 02 08 

» S 63 . 36 

514 

1360 . 

6 « 

43 . 

400 -. 

0.1 

176 . 

100 . 

4 . 

1.659 

0.0263 

0.0211 

639.19 

515 

1360 . 

6 * 

45 . 

400 . 

0.1 

176 . 

104 . 

5 . 

1.673 

0.0250 

0.0193 

310.00 

515 

I 860 . 

6 « 

45 , 

400 . 

C.l 

176 . 

104 . 

5 . 

1.673 

0.0251 

0.0194 

357.13 

515 

1360 . 

6 c 

45 . 

400 . 

0.1 

176 . 

104 . 

5 . 

1.634 

0.0249 

0.0193 

780.23 

515 

1360 . 

6 c 

45 . 

400 . 

0.1 

176 . 

104 . 

5 . 

1.657 

0.0272 

0.0215 

669.06 

515 

1550 . 

6 « 

45 . 

400 . 

0.1 

176 .. 

104 , 

5 . 

1.709 

0 . 0264 

0.0205 

694.09 

515 

1360 . 

6 * 

45 . 

400 . 

0.1 

176 . 

104 . 

5 . 

1.652 

0.0266 

0.0209 

651.39 

515 

1360 . 

6 » 

45 . 

400 . 

0.1 

176 . 

104 . 

5 . 

1.658 

0.0273 

0.0216 

649 .03 

515 

1 S 60 . 

6 • 

45 . 

400 . 

0.1 

176 . 

104 . 

5 . 

1.631 

0.0261 

0.0205 

594.53 

515 

1 S 50 . 

6 * 

45 . 

400 . 

0 . 1 

176 . 

104 . 

5 . 

1.629 

0.0257 

0.0211 

631.23 

516 

1560 . 

6 • 

46 . 

400 . 

0.1 

176 . 

106 . 

6 . 

1.702 

0.0291 

0.0233 

571.26 

516 

1660 . 

6 * 

46 . 

400 . 

0.1 

176 . 

106 . 

6 . 

1.696 

0.0239 

0.0231 

619.60 

516 

1360 . 

6 * 

45 . 

400 . 

0.1 

176 . 

106 . 

6 . 

1.654 

0.0274 

0.0217 

554.44 

516 

1360 . 

6 • 

46 . 

400 . 

0.1 

176 . 

105 . 

6 . 

1.651 

0.0278 

0.0221 

524.04 

516 - 

1360 . 

6 * 

46 , 

400 . 

0.1 

176 . 

105 . 

6 . 

1.654 

0.0271 

0.0214 

643.37 

516 

1350 . 

6 * 

46 . 

400 . 

0.1 

176 . 

106 . 

6 « 

1,660 

0.0272 

0.0215 

523.45 

516 

1560 . 

6 o 

46 . 

400 . 

C.l 

176 . 

106 . 

6 » 

1.669 

0.0306 

0.0249 

334,47 

516 

1360 . 

6 . 

46 , 

400 . 

C . 1 

176 . 

106 . 

6 . 

1.659 

0.0296 

0.0239 

436 , 56 

516 

1350 . 

6 « 

46 . 

400 . 

0.1 

176 . 

106 . 

6 « 

1.654 

. 0.0293 

0.0236 

432.45 

601 

1562 . 

6 • 

25 . 

300 . 

0.1 

76 . 

85 . 

1 . 

1.714 

0.0284 

0.0225 

753.20 

601 

13 . 62 . 

6 • 

25 . 

300 . 

0.1 

76 * 

35 . 

1 . 

1.696 

0.0276 

0.0218 

732.73 

601 

1362 . 

6 * 

25 . 

300 . 

0.1 

76 . 

35 . 

1 . 

1.723 

0 . 02 S 4 

0.0225 ' 

767.15 

601 

1352 . 

6 * 

25 . 

800 . 

0.1 

76 . 

35 . 

1 . 

1.679 

0 . 0269 

0.0211 

777.35 

601 

1362 . 

6 « 

25 , 

800 . 

0.1 

76 . 

35 . 

1 . 

1.658 

0.0266 

0.0209 

779.09 

601 

1362 . 

6 « 

25 . 

SCO . 

0.1 

76 . 

35 . 

1 . 

1.660 

0.0265 

0.0208 

736.92 

601 

1362 . 

6 * 

25 . 

200 . 

0.1 

76 . 

85 . 

1 . 

1.658 

0.0262 

0.0205 

737.50 

601 

1352 . 

6 • 

25 . 

300 . 

0.1 

76 . 

35 . 

1 . 

1.643 

0.0267 

0.0210 

741.70 

601 

1562 . 

6 • 

25 . 

800 . 

0.1 

76 . 

85 . 

1 . 

1.653 

0.0276 

0.0219 

733.42 

6.02 

1361 . 

6 • 

25 . 

300 . 

0.1 

75 . 

35 . 

2 . 

1.653 

0.0251 

0.0194 

923.56 

602 

1361 . 

6 * 

25 . 

800 . 

0.1 

75 . 

35 , 

2 . 

1.696 

0.0265 

0.0207 

831.10 

602 

1861 . 

6 * 

25 . 

300 . 

0.1 

75 . 

35 . 

2 . 

1.710 

0.0260 

0.0201 

332.03 

602 

1851 . 

6 « 

25 , 

800 . 

0.1 

75 . 

35 . 

2 . 

1.715 

0.0254 

0.0195 

941.63 

‘ 602 

1551 . 

6 * 

25 . 

300 . 

0.1 

75 . 

85 . 

2 . 

1.712 

0.0256 

0.0197 

944.14 

602 

1851 . 

6 . 

25 . 

800 . 

0.1 

75 . 

35 . 

2 . 

1.633 

0.0253 

0.0200 

873.85 

602 

1861 . 

6 c 

25 . 

800 . 

0.1 

75 . 

35 . 

2 . 

. 1.737 

0.0255 

0.0195 

916.96 

602 

1361 , 

6 c 

25 . 

800 . 

0.1 

75 . 

35 a 

2 .' 

1.732 

0.0256 

0.0199 

345.05 

602 

1561 . 

6 c 

25 . 

300 . 

C.l 

75 . 

85 . 

2 . 

1.718 

0.0253 

0.0199 

963.36 

603 

1550 . 

6 c 

25 . 

800 . 

0.1 

75 . 

95 . 

3 . 

1.644 

0.0275 

0.0219 

783.43 

603 

1860 . 

6 c 

25 . 

300 . 

0 . 1 

75 . 

85 . 

3 . 

1.696 

0.0270 

0.0212 

302.47 

603 

1560 . 

6 « 

25 . 

300 . 

Q.l 

75 . 

35 • 

3 . 

1.675 

0.0275 

0.0218 

726.93 

603 

1550 . 

6 c 

25 . 

300 . 

0.1 

75 . 

35 . 

3 . 

1.747 

0.0230 

0.0220 

317.92 

603 

1550 . 

6 c 

25 , 

SOO . 

0.1 

75 . 

35 . 

3 . 

1.723 

0.0277 

0.0213 

350.40 

603 

1350 . 

6 c 

25 . 

300 , 

0.1 

75 . 

35 . 

3 . 

1.702 

0.0270 

0.0212 

864.20 

603 

1360 . 

6 • 

25 . 

3 C 0 . 

0 . 1 

75 . 

85 . 

3 . 

1.697 

0.0263 

0.0210 

592.81 

603 

1360 . 

6 c 

25 . 

300 . 

0.1 

75 . 

85 . 

3 « 

1.717 

0.0265 

0.0206 

317.02 

603 

1350 . 

6 c 

25 . 

800 . 

0.1 

75 . 

35 . 

3 . 

1.722 

0.0262 

0.0203 

363.61 

604 

1361 . 

6 # 

25 . 

800 . 

0.1 

76 . 

35 . 

4 . 

1.682 

0 . C 265 

0.0207 

752.94 

604 

1361 , 

6 • 

25 . 

800 . 

0.1 

76 . 

85 . 

4 . 

1.699 

0.0275 

0.0217 

723.93 

604 

1361 . 

6 c 

25 . 

300 . 

0.1 

76 . 

35 . 

4 . 

1.697 

0.0286 

0.0223 

673.93 

604 

1861 , 

*6 • 

25 . 

300 .' 

0.1 

76 . 

35 . 

4 . 

1.801 

0.0271 

0.0209 

965.06 


10 



Table IB (Gon.tln.ued) 


604 

1861 # 

6 . 

25 . 

800 . 

0.1 

76 . 

85 . 

4 . 

1.732 

0.0251 

0.0192 

999.98 

604 

1861 . 

6 . 

25 . 

800 . 

0.1 

76 . 

85 . 

4 . 

1.694 

0.0272 

0.0214 

805.92 

604 ' 

1861 . 

6 . 

25 . 

800 . 

0.1 

76 . 

65 . 

4 . 

1.663 

0.0270 

0.0212 

740.74 

604 

1861 s 

6 . 

25 . 

80 0 a 

0.1 

76 . 

85 . 

4 . 

1.732 „ 

0.0266 

0.0207 

342.69 

604 

1861 . 

6 » 

25 . 

800 . 

0.1 

76 . 

85 . 

4 , 

1.692 

0,0275 

0.0217 

847,93 

605 

1861 . 

6 . 

25 . 

80 Oo 

0.1 

76 ® 

86 ® 

5 ® 

1*703 

0.0282 

0*0224 

707 o 33 

605 

1861 . 

6 . 

25 . 

800 . 

0.1 

76 . 

86 . 

5 . 

1.703 

0*0232 

0*0224 

679 ©G 4 

605 

1861 . 

5 . 

25 . 

800 . 

0.1 

76 . 

86 . 

5 . 

1.701 

0.0290 

0.0232 

708.98 

605 

1861 . 

5 • • 

25 . 

800 . 

0.1 

76 . 

86 • 

5 . 

1 . 7*50 

0.0285 

0.0225 

775.62 

605 

1361 . 

6 . 

25 . 

800 . 

0.1 

76 . 

86 .' 

5 . 

1.750 

0.0281 

0.0221 

757.86 

605 

1861 . 

6 . 

25 . 

800 . 

0.1 

76 . 

86 . 

5 . 

1.705 

0.0283 

0.0225 

800.67 

605 

1861 . 

6 . 

25 . 

800 . 

0.1 

76 . 

86 . 

5 . 

1.713 

0-.0269 

0.0210 

639.54 

605 

1861 . 

6 . 

25 . 

800 . 

0.1 

76 . 

86 . 

5 . 

1.708 - 

0.0260 

0.0221 

■' 760.52 

605 

1 8 6 1 « 

6 . 

25 . 

300 . 

0.1 

76 . 

86 . 

5 . 

1.704 

0.0272 

0.0214 

745.09 

606 

1861 . 

6 . 

25 . 

800 . 

0.1 

76 . 

87 . 

6 . 

1.638 

0.0254 

0.0198 

837.00 

606 

1861 . 

6 * 

25 . 

800 . 

0.1 

76 . 

87 . 

6 . 

1.667 

0.0253 

0.0196 

826.06 

606 

1861 . 

6 » 

25 . 

800 . 

0.1 

76 . 

87 . 

6 . 

1.668 

0.0252 

C .0195 

903.49 

606 

1861 . 

6 ♦ 

25 . 

800 . 

0.1 

76 . 

87 . 

6 » 

1.681 

0.0255 

0.0197 

934.26 

606 

1861 . 

6 . 

25 . 

800 . 

0.1 

76 . 

87 . 

6 . 

1.705 

0.0278 

0.0220 

771.51 

606 

1861 . 

6 . 

25 . 

800 . 

0.1 

76 . 

87 . 

6 • * 

1.655 

0.0264 

0.0207 

823.22 

606 

1861 . 

6 . 

25 . 

800 . 

0.1 

76 . 

87 . 

6 . 

1.665 

0,0264 

0.0207 

807.08 

606 

1361 . 

6 * 

■' 25 . 

800 . 

0.1 

76 . 

87 . 

6 * 

1.659 

0 .C 271 

0.0214 

750.60 

606 

' 1861 . 

6 . 

25 . 

800 . 

0.1 

76 . 

87 . 

6 . 

1.662 

0.0273 

0.0216 

734.93 

701 

1575 . 

12 . 

48 . 

820 . 

16.0 

177 . 

93 . 

1 . 

1.683 

0 .G 322 

0.0264 

271.26 

701 

1595 . 

12 . 

48 . 

820 . 

16.0 

177 . 

93 . 

1 . 

1.618 

0. 03 13 

0.0253 

241.15 

701 

1595 . 

12 . 

48 . 

820 . 

16.0 

177 . 

93 . 

1 * 

1.644 

0.0325 

0.0269 

234.32 

701 

1595 . 

12 . 

48 . 

820 . 

16.0 

177 . 

93 . 

1 . 

1.692 

0.0316 

0.0258 

259.12 

701 

1595 . 

12 . 

48 . 

820 . 

16.0 

177 . 

93 . 

1 . 

1.727 

0.0317 

0.0258 

257.49 

701 

1595 . 

12 . 

48 . 

820 . 

16.0 

177 . 

93 . 

1 . 

1.752 

0.0325 

O.C 265 

287.57 

701 

1595 . 

12 . 

48 . 

820 . 

16.0 

177 . 

93 . 

1 . 

1.723 

C.C 321 

0.0262 

218.36 

701 

1595 . 

12 . 

48 . 

820 . 

16.0 

177 . 

93 . 

1 . 

1.653 

0. 0323 

0 .C 266 

258.80 

701 

1595 . 

12 . 

48 , 

820 . 

, 16.0 

177 . 

93 . 

1 . 

1.728 

•C .0313 

0.0259 

244.75 

702 

1590 . 

12 . 

48 . 

820 . 

16.0 

176 . 

95 . 

2 . 

1.665 

0.0316 

0.0259 

259.12 

702 

‘ 1590 . 

12 . 

48 . 

820 . 

16.0 

176 . 

95 . 

2 . 

1.726 

0.0303 

0.0244 

294.09 

702 

1590 . 

12 . 

48 . 

820 . 

16.0 

176 . 

95 . 

2 . 

1.620 

0.0311 

0.0255 

267.52 

702 

1590 . 

12 . 

48 . 

820 . 

16.0 

■ 176 . 

95 . 

2 . 

1.703 

0.0310 

. 0.0252 

269.25 

702 

1590 . 

12 . 

43 . 

820 . 

16.0 

176 . 

95 . 

2 . 

1.767 

0.0313 

0.0257 

255.87 

702 

1590 . 

12 . 

48 . 

820 . 

16.0 

176 . 

95 . 

2 . 

1.704 

0.0323 

0.0265 

250,36 

702 

1590 . 

12 . 

48 . 

820 . 

16.0 

176 . 

95 . 

2 . 

1.701 

0.0301 

0.0243 

322.84 

702 

1590 . 

12 . 

48 . 

820 . 

16.0 

176 . 

95 . 

2 . 

1.629 

0.0291 

0.0235 

345.41 

702 

1590 . 

12 . 

48 , 

820 . 

16.0 

176 . 

95 . 

2 . 

1.700 

0.0310 

0.0252 

210.72 

703 

1580 . 

12 . 

48 . 

820 . 

16.0 

175 . 

97 . 

3 . 

1.714 

0.0310 

O.C 251 

327.73 

703 

1580 . 

12 . 

48 . 

320 . 

16.0 

175 . 

97 . 

3 . 

1.692 

0.0293 

0.0235 

314.51 

703 

1580 . 

12 . 

48 .’ 

820 , 

16.0 

175 . 

97 . 

3 . 

- 1.701 

0.0323 

0.0265 

258.60 

703 

1580 . 

12 . 

48 . 

820 . 

16.0 

175 . 

97 . 

3 . 

1.761 

0.0322 

0.0262 

271.26 

703 

1580 . 

12 . 

48 . 

820 . 

16.0 

175 . 

97 . 

3 . 

1.325 

0.0328 

0.0265 

282.34 

703 

1530 . 

12 . 

48 . 

620 . 

16.0 

175 . 

97 . 

3 . 

1.838 

0 .C 328 

0.0265 

282.34 

703 

1580 . 

12 . 

48 . 

320 . 

16.0 

175 . 

- 97 . 

3 . 

1.747 

0.0324 

0.0264 

289.35 

703 

1580 . 

12 . 

48 . 

820 . 

16.0 

175 . 

97 . 

3 . 

1.687 

0.0318 

0.0260 

289.25 

703 

1580 . 

12 . 

48 . 

820 , 

16.0 

175 . 

97 . 

3 . 

1.702 

0.0324 

0.0266 

. 2 & 7 .92 

704 

1580 . 

12 . 

47 . 

320 . 

16.0 

175 . 

97 . 

4 . 

1.710 

0.0310 

0.0251 

327.78 

704 

1580 . 

12 . 

47 . 

820 . 

16.0 

175 . 

97 . 

4 . 

• 1.677 

0 .C 308 

0 .C 250 

332.05 

704 

1580 . 

12 . 

47 . 

820 . 

16.0 

175 . 

97 . 

4 . 

1.654 

0.0312 

0.0255 

323.59 

704 

1580 . 

12 . 

47 . 

820 . 

16.0 

175 . 

97 . 

4 . 

1.700 

0.0320 

0.0262 

285.64 

704 

1580 . 

12 . 

47 . 

820 . 

16.0 

175 . - 

97 . 

4 . 

1.680 

0.0291 

0.0233 

371.98 

704 

1580 . 

12 . 

47 . 

820 . 

16.0 

175 . 

97 . 

4 . 

1.728 

0.0309 

0.0250 

318.13 

704 

1580 . 

12 . 

47 . 

820 . 

16.0 

175 . 

97 . 

4 . 

1.659 

0.0320 ■ 

0.0263 

274.66 

704 

1580 . 

12 . 

47 . 

320 . 

16.0 

175 . 

97 . 

4 . 

1.664 

0.0318 

0.0261 

233.62 

704 

1580 . 

12 . 

47 . 

820 . 

16.0 

175 . 

97 . 

4 . 

1.644 

0.0313 

0.0257 

225.66 

705 

. 1580 . 

12 . 

47 * 

820 . 

16.0 

175 . 

97 , 

5 . 

1.666 

0.0319 

0 . 02 t >2 

221.11 

705 

1580 . 

12 . 

47 . 

820 . 

16.0 

175 . 

97 . 

5 . 

1.625 

0.0327 

0.0271 

210.42 

705 

1530 . 

12 . 

47 . 

820 . 

16.0 

175 . 

97 . 

5 . 

. 1.679 

0.0314 

0.0256 

228.20 

705 

’ 1580 . 

12 . 

47 . 

' 820 . 

16.0 

175 . 

97 . 

5 . 

1.631 

0.0315 

0.0259 

238.10 
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Table IB ( Continued ) 


705 

1530 . 

12 . 

47 . 

820 . 

16-.0 

175 . 

97 . 

5 . 

1.624 

0.0315 

0.0259 

272.11 

705 

1580 . 

12 . 

47 . 

820 . 

16.0 

175 . 

97 . 

5 . 

1.644 

0.0308 

0.0252 

284.62 

705 

1580 . 

12 » 

47 . 

820 . 

16.0 

175 . 

97 . 

5 . 

1.632 

0.0321 

0.0265 

229.23 

705 

1580 , 

12 . 

47 , 

820 . 

16.0 

175 . 

97 . 

5 . 

1.622 

0.0323 

0.0267 

215.66 

705 

1580 , 

12 * 

47 * 

820 , 

16 oO 

175 , 

97 , 

5 * 

1.651 

0.0323 

0.0266 

215.66 

706 

1575 . 

12 . 

47 . 

820 . 

16.0 

175 . 

97 , 

6 . 

1,679 

0,0287 

0.0229 

368.77 

706 

1575 . 

12 . 

47 . 

820 . 

16.0 

175 . 

97 , 

6 . 

1 . 699 - 

0.0301 

0.0243 

335.26 

706 

1575 . 

12 . 

47 . 

820 . 

16.0 - 

175 .' 

• 97 . 

• 6 . 

1.733 

0.0303 

0.0244 

343.10 

706 

1575 , 

12 . 

47 . 

820 . 

16.0 

175 . 

97 . 

6 . 

1.678 

0.0290 

0.0232 

334.42 

706 

1575 . 

12 * 

47 . 

820 . 

16 . 0 - 

175 . 

97 . 

6 . 

1.662 

0.0260 

0.0223 

373.09 

706 

1575 . 

12 . 

. 47 . 

820 . 

16.0 

175 . 

97 . 

6 » 

1.684 

0.0296 

0.0238 

333 .84 

706 

1575 , 

12 . 

47 . 

820 . 

16.0 

175 . 

97 . 

6 . 

1.663 

0.0295 

0.0238 

310.26 

706 

1575 , 

12 . 

- 47 . 

820 . 

16.0 

175 . 

97 . 

6 . 

1.673 

0.0274 

0.0217 

374.62 

706 

1575 . 

12 . 

47 , 

820 . 

16.0 

175 . 

97 . 

6 * 

1.708 

0.0284 

0.0225 

362.65 

801 

1860 , 

6 . 

47 . 

400 . 

16.0 

77 . 

96 . 

1 . 

1.657 

0.0283 

0.0226 

613.06 

801 

1860 . 

6 • 

47 . 

400 , 

16.0 

77 . 

96 . 

1 . 

1.682 

0.0283 

O '. 0225 

660.20 

801 

1860 , 

6 . 

47 . 

. 400 . 

16.0 

77 . 

96 . 

1 . 

1.712 

0.0291 

0.0232 

597.83 

801 

1860 . 

6 . 

47 . 

400 . 

16.0 

77 . 

96 . 

1 . 

‘ 1.674 

0.0297 

0.0240 

446.38 

801 

1860 . 

6 . 

47 . 

400 . 

16.0 

77 . 

96 .- 

1 . 

1.693 

0.0290 

0.0232 

431.57 

801 

1860 , 

6 . 

47 , 

400 . 

16.0 

77 . 

96 . 

1 . 

1.703 

0.0296 

0.0238 

462.24 

802 

1962 . 

6 . 

47 . 

400 . 

16.0 

76 . 

95 . 

2 . 

1.672 

0 . C 286 

0.0229 

591,41 

802 

1862 . 

6 • 

47 . 

400 . 

16.0 

76 . 

95 . 

2 . 

1.708 

0.0287 

0.0228 

628.27 

802 

1862 . 

6 • 

47 . 

400 . 

16.0 

76 . 

95 . 

2 . 

1.709 

0.0289 

0.0230 

592.67 

802 

1862 . 

6 • 

47 . 

400 . 

16.0 

76 . 

95 . 

2 . 

1.715 

0.0283 

0.0224 

632.11 

802 

1862 . 

6 . 

47 . 

400 . 

16.0 

76 . 

95 , 

2 . 

1.704 

0 . C 230 

0.0222 

631.38 

802 

1862 . 

6 . 

47 . 

400 . 

16.0 

76 . 

95 . 

2 . 

1,680 

0 . G 283 

0.0225 

533.73 

802 

1862 . 

6 • 

47 . 

400 . 

16.0 

76 . 

95 . 

2 . 

1.693 

0.0292 

C .0234 

488.19 

802 

1862 . 

6 * 

47 . 

400 . 

16.0 

76 . 

95 . 

2 . 

1.669 

0.0283 

0.0231 

434.03 

802 

1862 . 

6 . 

47 . 

400 . 

16.0 

76 . 

95 . 

2 . 

1.682 

0.0293 

0.0235 

511.07 

803 

1861 , 

6 . 

47 . 

400 . 

16.0 

75 . 

95 . 

3 . 

1.700 

0.0284 

0.0226 

613.72 

803 

1861 . 

6 * 

47 . 

400 . 

16.0 

75 . 

95 . 

3 . 

* 1.679 

0 . 02 S 1 

0.0223 

541.41 

803 

1361 , 

6 . 

47 . 

400 . 

■ 16.0 

75 . 

95 . 

3 . 

1.735 

0.0235 

0.0225 

609.42 

803 

1861 . 

6 • 

47 . 

400 . 

16.0 

75 . 

95 . 

3 . 

1.728 

0.0277 

0.0218 

645.13 

803 

1861 . 

6 . 

47 , 

400 . 

16.0 

75 . 

95 . 

3 . 

1.725 

0.0263 

0.0204 

829.49 

803 

1861 . 

6 * 

47 . 

400 . 

16.0 

75 . 

95 . 

3 . 

1.707 

0.0281 

0.0222 

626.89 

803 

1861 . 

6 ♦ 

47 . 

400 . 

16.0 

75 . 

95 . 

3 . 

1.679 

0.0286 

0.0228 

505.89 

803 

1861 . 

6 . 

47 . 

400 . 

16.0 

75 . 

95 . 

3 . 

1.718 

0.0230 

0.0221 

559.63 

803 

1861 . 

6 . 

47 . 

400 . 

16.0 

75 . 

95 . 

3 . 

1.724 

0.0290 

0.0231 

494.95 

804 

1860 . 

6 . 

47 . 

400 . 

16.0 

76 . 

94 . 

4 . 

1.637 

0.0278 

0.0220 

684.17 

804 

1860 . 

6 . 

47 . 

400 . 

16.0 

76 . 

94 . 

4 . 

1.738 

0.0268 

0.0208 

720.51 

804 

1860 , 

6 . 

47 . 

400 . 

16.0 

76 . 

94 . 

4 . 

1.767 

0.0286 

0.0225 

770.21 

804 

1860 , 

6 . 

47 , 

400 . 

16.0 

76 . 

94 . 

4 . 

1.755 

0.0291 

C . 0231 

597.83 

804 

1860 , 

6 « 

47 . 

400 . 

16.0 

76 . 

94 . 

4 . 

1.809 

0.0284 

0,0222 

655.56 

804 

1860 . 

6 . 

47 . 

400 . 

16.0 

76 . 

94 . 

4 . 

1.727 

0.0291 

- 0.0232 

571.26 

804 

I 860 . 

6 . 

47 . 

400 . 

16.0 

76 . 

94 . 

4 . 

1.728 

0.0298 

0.0239 

433.72 

804 

1860 . 

6 . 

47 . 

400 . 

16.0 

76 . 

94 . 

4 . 

1.741 

0.0307 

0.0247 

417.78 

804 

1860 . 

6 • 

47 . 

400 . 

16.0 

76 . 

94 . 

4 . 

1.722 

0.0305 

0.0246 

459.55 

•805 

1852 . 

6 • 

47 . 

400 . 

16.0 

76 . 

94 . 

5 . 

1.643 

0.0273 

0.0217 

573.60 

805 

1862 . 

6 • 

47 . 

400 , 

16.0 

76 . 

94 . 

5 . 

1.675 

0.0281 

0.0224 

612.64 

805 

1862 . 

6 » 

47 . 

400 . 

- 16.0 

76 . 

94 . 

5 . 

1.694 

0.0281 

0.0223 

584.15 

805 

1862 '. ' 

6 * 

47 .- 

400 . 

16*0 

76 . 

94 . 

5 . 

1.680 

0.0283 

0.0225 

539.97 

805 

1862 . 

6 . 

47 . 

400 . 

16.0 

76 . 

94 . 

5 . 

1.755 

0.0267 

0.0207 

694.36 

805 

1862 . 

6 • 

47 . 

400 , 

15.0 

76 . 

94 . 

5 . 

1.653 

0.0232 

0.0225 

523.43 

8 05 

1862 . 

6 . 

47 . 

400 . 

16.0 

776 . 

94 . 

5 . 

1.670 

0.0296 

0.0239 

335.20 

805 

1862 . 

6 . 

47 . 

400 . 

16.0 

75 . 

94 . 

5 . 

1.699 

0.0286 

0.0228 

. 495.13 

805 

1862 . 

6 . 

47 . 

400 . 

16.0 

76 . 

94 . 

5 . 

1.673 

0.0299 

0.0242 

390.10 

806 

1862 . 

6 • 

47 . 

400 . 

16.0 

73 . 

95 . 

6 . 

1.687 

0 . C 289 

0.0231 

552.26 

806 

1862 . 

6 . 

47 . 

400 . 

16.0 

78 . ' 

95 . 

6 . 

1.699 

0.0256 

0.0198 

635.15 

806 

1862 . 

6 . 

47 . 

400 . 

16.0 

78 . 

95 . 

6 . 

1.702 

0.0276 

0.0218 

635.04 

806 

1862 . 

6 . 

47 . 

400 .' 

16.0 

78 . 

95 . 

6 * 

1.643 

0.0275 

0.0219 

505.79 

806 

1862 . 

6 . 

47 . 

400 . 

16.0 

78 . 

95 . 

6 . 

1.653 

0.0256 

0.0199 

635.15 

806 

1862 . 

6 . 

47 . 

400 . 

16.0 

78 . 

95 . 

6 . 

1.612 

0.0293 

0.0238 

366.92 

806 

1862 . 

6 . 

47 . 

400 .- 

16.0 

78 . 

95 . 

6 • 

1.635 

0.0301 

0.0245 

459.43 

806 

1862 . 

6 « 

47 . 

400 . 

16.0 

78 . 

95 . 

6 . 

1.628 

0.0327 

0.0271 

378.76 

806 

1862 . 

6 . 

47 . 

400 . 

16.0 

78 . 

95 . 

6 . 

1.644 

0.0308 

0.0252 

403.21 
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“J-AOOE STJ5Y-AV0VA UFO. THIC<\ESS X 10 TA3I.S AO, 2— 



1 . o- 

- 

3*4 

SSQ 

= 

0.0D1732 , 

•IS (VAR) 

* 

v* Jvvw^l t 525 


0*00957 , 

>icAn = 

0 

G3CJP 

2 . 3- 

= 

3*» 

550 

St 

0.001794, 

-(SU'AR) 

= 

C*vvw224* 5IG 

= 

0.-J1497," 

.vlSA,N = 

. 0..9i4‘* 

G33JP 

3. OF 

= 

S*» 

SSQ 

3 

0«03D436« 

•:s(va^ j 

f 

Ot^Jw7</i 5 1 G 

s 

0«vW'7IZt 

.•'w Ai-\ = 

y • 3’JOoJ 


4* OF 


s. , 

SSO 

* 

0 • 03vl&^ * 

••:s i var 1 

f 

J« Ov/Gv^O * SiG 

= 

0 * C-J432 * 

■•IEAN - 

0*«ivti9v 


5* 0= 

* 

S« 9 

SSO 

X 

0.001533 » 

■•'S [ VAR > 

X 

0.00^-85, 310 

= 

e* Jc924 9 

( 'i£Au — 

y.vJy<!2 


6.,:>f 

- 

5., 

SSO 


J«0Jo 273 t 

■isivAsr 

= 

0«JJwwj3i 5IG 

3 

v*wc742 > 

= 

W* J l^ i *'> 


7* Dr 

= 

S • t 

SSO 

= 

U«CuJ784 ♦ 

■-is t var i 

= 

525 

3 

J.-O0989. 

MEA.-J = 

D*2v 7 09 

GROJP 

a. of 


S • * 

SSO 

£ 

0.001490, 

•-•SlVARl 

= 

3. 0*00185, SIG 


0*01554 » 

.sEkH = 

0* 

GRD 

9. OF 

= 

3*. 

SSO 

£ 

0.002512. 

-‘St VAR) 

= 

G « » 5* c 

X 

0.0.772* 

I'twMii s 

C«^V^OO 

G^DL'P 

10. OF 

= 

0 • t 

SSO 

X 

0.000521 , 

■(S(VAR) 

= 

0* JJ0Jo3» SIG 

3 

0. 20307, 

y.EAt\ - 

0.29 it£ 

GRDuP 

11. 0^ 


3. , 

SSO 

- 

0.00059B » 

'AS { VAR ) 

X 

oovq 37i 5iu 

- 

v ■ 4 1 

MEAN = 

Q* J J4**4 

g^djp 

12. D- 

* 

3 • « 

SSO 

=t 

0.002527, 

MS ( VAR ) 

= 

G • > GIG 


2.01777, 

X£A<h 55 

J • 

SR02P 

13 . -OF 

= 

3 * » 

SSO 


0 * G0si0d6 9 

MS (VAR) 

= 

J« Jv)w j7i 525 

= 

•j* vo25b 9 

.♦’EAr, = 

0«iS 1 h4 

srojp 

la. OF 

= 

3., 

SSO 

= 

0.C0J2J5, 

VS t VAR ) 

= 

OavOJ^/25* 5IG 

= 

c • c0506 9 

MEAN * 

J 7 7 

S^C-wP 

15. OF 

= 

3.. 

SSO 

F 

0.000349, 

MS t VAR) 

F 

3«y w *0 0 4 3 * Sic 

= ■ 

0 * O 06 SI » 

HEA--I = 


G3C-P 

16. OF 

= 

5 • * 

SSO 

* 

0 • 330276 t 

MS t VAR ) 

- 

OtJ’JwJlAt SIG 

= 

0 • J 0 S 8 7 * 

**»EA >» ^ 

C.3 * 2 u 0 *+4 

GRDS'P 

17. OF 

= 

8 ■ * 

SSQ 

= 

0 « CDC396 « 

■•iS t VAR ) 

X 

0* Jw JD49 > SIG 

* 

2.W-J72-,, 

tAtA’i - 

0.2 7taoo 

5^:0= 

13, OF 


8 * * 

SSO 

= 

0.001343. 

’-■St VAR) 

F 

0.000131, SIG 

X 

0 * Jll**4 9 

<E«rt = 


GRS-’P 

19. OF 

f 

9 • * 

SSO 

s 

u»001 3 73 9 

■-.S ( VaR ) 

F 

OeVJOiTlt' Sic 

X 

w*0l308 t 

rf£Ar* * 

0 . £8444 

5R0JP 

23, OF 


3., 

SSO 

= 

0*033543 i 

MS (VAR) 

- 

O 4 ^OyJSJt SIG 

= 

0 * eJ393 t 

.- 1 EA\ = 

J .2 7411 

GROoP 

21. OF 

- 

a« # 

SSO 

s 

0.000473 , 

MS (VAR) 


v* J>33j39 t Si C 

X 

w«wj772t 

wSa t = 

J • 4 72 

S*3^p 

22, OF 


S* * 

SSO 

X 

U« Q0CD43 « 

FStVARl 

= ' 

3«0w'yv>w3t SIG 

X 

0 * u<j233 9 

WEAi'j ^ 

2.29222 

groop 

23. OF 

= 

8 * * 

SSO 

s 

O.OOJ121, 

MS t VAR) 


0««jGv<j15 1 S»G 

3 

J* oj3i39 t 

MEAN = 

0.23/ f 7 

SR3J= 

24, OF 

a 

S-. 

S50 

= 

0*031464* 

*:5(VARJ 

= 

0*j0c1£39 523 

3 

0*21352 , 

inEA.n = 

0* <£7qoq 

SRC2= 

25 • OF 

= 

8. , 

SSO 

X 

0.000733, 

‘-S t VAS J 


D«cJ v J92» SiG 

3 

0* *,2952 , 

I'iEAN = 

VJ • 0 J J 

S3GJP 

26, OF 

* 

8., 

SSO 

F 

0 . 001110 . 

VS (VAR) 


D«J4Ji38» die 

3 

0.01177, 

V.Em.4 = 

0.29499 

group 

27. OF 

= 

3 ■ * 

SSO 

= 

0« G01D3D 9 

-13 ( VAR ) 

c 

G *ocui35 » SIG 

3 

2.21151, 

ME Ait f 

0 * 

G*?^JP 

23. D c 

-» 

S. t 

SSO 


u .002372 . 

mS { VAS } 

= 

viv^v 46* SiG 

X 

V* wC& ti 1 • 

yEAt'i = 

J* Jl 

SRO-p 

29, OF 

* 

8 ■ # 

SSO 

= 

3.003534. 

vs t VAR 1 

= 

3» SIG 

* 

0. 02131 • 

i-jEA.H = 

0*^VV-»3 

GSCJp 

30. OF 

* 

8 • t 

SSO 

- 

0*00298 2* 

-’S 1 VAR 1 

X 

D*^JJ372« SiG 

3 

2.01530, 

= 

0.29533 

G^C^p 

31. OF 

= 

3., 

SSO 

» 

0.001025, 

-IS t VAS ) 

3 

SiG 

3 

0.21132, 

MEm.N = 

0 *^^Ztso 

GROUP 

32. O c 


3 * * 

SSO 

X 

U.C0272J, 

•-•5 (VAR ) 

= 

dtyJJJAUl SiG 

3 

J*vls44» 

NtEA/i = 

0.29311 

G^G^P 

33, OF 

= 

'8 • * 

SSO 

X 

3.002334, 

MS (VAR 1 

= 

3«uj^3Ioi S 2 G 

9 

D* el /79 t 

XEa i - 

v* AlW4<* 

G^OJP 

34. OF 


3., 

SSQ 

- 

O.COD63J, 

•'S t VAR ) 

3 

G+uJjuaSi SIG 

= 

y*vu9i2 * 

f 


232J5 

35. OF 

• 

3.. 

SSO 

* 

0.032502. 

iS ( VAR ) 

X 

J*s,_»jvv75 9 Sio 

F 

c« \jJtio7 9 

.At*r* = 

J • JOVJ3 

GROUP 

36. OF 

X 

3.. 

SSO 

= 

0.001322 , 

•‘3 I VAR ) 

X 

3.0JJ127. s;^ 

3 

e »viliO 9 

= 

Jt 2 *u /vy 

GROUP 

37 1 DF 

X 

3 • * 

SSO 


0.300459,' 

••’5 (VAR) 

= 


= 

v*wj 7 b 2 t 

• - 

2.203/7 

GROUP 

33. Or 

= 

S.t 

SSO 

= 

0 • QD J 14 j » 

•‘5 ( VAS ) 

= 

J* 7 » Siu 

= 

V9UJ413 f 

.nc«.j = 

J*Zrt6'J5 

G^G^p 

39 r D c 

s 

3 • • 

SSO 

x ^ 

w« 0 Jl 454 9 

’■‘5 1 VAH ) 

3 

C*uSJIolt SIG 

X 

(;• Oi3'+d * 


2.2/943 

GHC-P 

40. OF 

= 

b • * 

SSO 

= 

jioj-'l/o. 

-•3 ( VAR 1 

3 

v«v>Jyy 7 1 9 SIG 

= 

V • yJd**A 9 

.•1£m • - 

J*/ /^ll 

GP. 1 -P 

41, OF 

- 

9 .i* 

SSO 

= 

O.GD-44 5 » 

* a l VAK ) 

X 

C 9 Jj 9 -die 

F 

.... 74a. 

.*,c M.i J 

J..2 293 

SRO- 3 

42. OF 

* 

3.. 

SSO 

= 

u* CJ"^*36 9 

•••3 ( VAK ) 

S 

JtjJoJlj9 SiG 

3 

¥•*^327 9 

S.L~:i - 
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TABLE KO. 2-A (cont*d) 


S3 ;>*:=> 

43, 

D c 

- 

2 ., 

5SD 

=' 


0,000929 » 

*51 VAR) 

3 

0.O3O116* 

SIG 


0.01377 * 

rtEAN 

= 

3 • 2d 322 

SRD^ 

**, 

DP 

X 

S»> 

sso 

= 


0.001035 i 

VS (VAR) 

= 

0.300105, 

Si3 

- 

0 *0 i 1 a 4 * 


a 

3.£d422 

GRD-P 

45* 

jp 

= 

$• * 

SSD 

= 


0.C03349, 

V »S ( VAR ) 

= 

0 ‘. 000043* 

SIG 

p 

0 « wool « 

.’ISAA 

: 

O.iia l ( t 

GRCJ=> 

<•5. 

Dr 

- 

a- * 

ssa 

p- 


0 * 000660 p 

MS {VAR) 

x 

3 • 300382 * 

S I G 

= 

3.33908* 

f-.£A„ 

p 

J • ^»944 

S^CJ= 

*7, 

3? 

= 

5 • » 

SSO 

* 


0.030526. 

MS t VAR ) 

= 

0.000065. 

SIG 

9 

C. 3 J 8 II, 

SEA,'; 

p 

3«2c2do 

GRDv* 

4S. 

D c 

= 

V* t 

sso 

« 


0*000501 » 

vS ( VAR ) 

= 

3 , 62 • 

SIS 


0.33791 » 

V£A« 

= 

3 » £0 J £2 

3RD*- 3 

49 * 

*3= 

= 

s. • 

sso 

p 


0.000532. 

MS (VAR) 

= 

C* 303066 * 

SIG 

= 

0.00315, 

i‘>EAt\ 

p 

0.27033 

3930 = 

50* 

OF 

* 

$•* 

sss 

= 


6.000531 > 

'* S ( VAR ) 


3* oJju72 1 

SIS 

= 

0. 33652 * 

i'iEAN 

= 

J.i5^7 / 

GRDJ 3 

51. 

Dp 

* 

£• * 

SSD 

= 


0.000412 , 

VS C VmR ) 

= 

0,03 J J51 * 

SIG 


0»‘Ju 71 6 t 

sea^ 

= 

0.: 7211 

GRCO- 

52. 

DP 

- 

5. * 

sso 

= 


0.000283, 

MS ( VAR ) 


0. j J0035 * 

SIS 

= 

0.33595 • 

•*i£Ah 

p 

0 . 2 7 1 n 

S30J3 

53, 

D~ 

= 

5*9 

sso 

= 


0.000292, 

*‘S I VA3 ) 

= 

J* 003 Jib * 

S 1 3 

= 

0 • Jv6 J5 9 

v iEA« 

= 

*3 4 C /Oil 

332tP 

54* 

3- 

= 

5 » * 

SSD 

= 


0,000263* 

VS ( VAR i 

= 

3 1 33 j>j32 * 

SIG 

= 

0.O35 73 * 

K£A n 

= 

O.cSO/f 


55. 

DF 

= 

8*9 

sso 

= 


0.000350 , 

^SIVAR) 

= 

O.GJ0043* 

SIG 

- 

0 ,33651 * 

M£An 

p 

0.2G2S6 


56 i 

3F 

= 

5* * 

sso 

= 


0.001793, 

MS ( VAR } 

= 

0.000224, 

S i 0 

= 

0.01499, 

nEA.N 

= 

D.2oi*** 

37d-of 

57 , 

DP 

= 

5. * 

sso 

= 


0.0*4)0396* 

VSI VAR) 

= 

3.030112, 

S 1 3 


3,vl3?3 » 

.SEA,. 

= 

0. ./!*»■* 


5 3* 

Dr 

* 

5* t 

sso 

£ 


0.0G3505 * 

MS (VAR) 

= 

3 • v» Jv063 * 

SIG 

= 

3.30794 * 

,*,£A.\ 

= 

0. lo52: 


59* 

DP 

= 

5* * 

SSD 

= 


3 • 000693 » 

vS ( VAR ) 

* 

3 , j \j* Jfl 7 * 

SIG 

- 

0.3v934 » 

SEA', 

= 

0.2oi44 

G 

63t 

D- 

= 

5 * * 

sso 

= 


0.031210 . 

V S» VAR ) 

= 

0.003151 , 

Slu 

= 

3.01229* 

/icAo 

= 

3.2073? 

S3CU= 

51, 

Dr 

= 

5 • * 

sso 

= 


O « 00053S • 

XSCVAR) 

= 

s/*wvVv67’| 

SIG 

= 

3. w3t>23 * 

ME AG 

= 

3.2/411* 

G^SP 

52. 

Dr 

= 

3. ♦ 

sso 

= 


0.000125, 

•5 WAR) 

3 

3, 34/30 15 * 

SIG 


U. w 3396 * 

.•l£Af. 

= 

3.4?722 

gr:j» 

63. 

D~ 

= 

3. * 

sso 

= 


0.000276, 

ys ( VAR ) 

= 

O.OJJ034* 

SIS 

= 

0.00537, 


= 

% 0.4/133 

GRD~- 

54* 

Dr 

= 

3 • » 

SSD 

= 


0.000712 , 

vS ( VAR ) 

- 

3« uuV389 > 

SIG 

- 

0,339 43 * 

.sea;. 

= 

'3.2 /t/l.. 

5=rj» 

55 . 

£P 


£• * 

sso 

- 


3,030326* 

VS t VAR) 

= 

3. 43 * 

SIG 

= 

3 4 w3638 * 

1‘jSAr, 

= 

3.403** 

g<:j3 

66, 

3F 


5* * 

SSD 

= 


J. 000756. 

‘6SIVA91 

= 

3 , v/Joi j94 » 

5,0 

= 

0.vJ972, 

ME AX 

= 

0. 4 o26o 

src~° 

67, 

OF 

£ 

3* « 

sso 

= 


0.0O3142, 

vS (VAR) 

= 

0 # 00^31 7 * 

516 

= 

0* 30*21 • 

in£AR 

= 

3.7a yv? 

3RC-P 

63 . 

DP 

- 

3. • 

sso 

* 


3.000755 * 

VS ! VAR ) 

= 

J 4 JOu«/94 1 

$ i 0 

= * 

^•wo971 9 

MEAN 

= 

J. 73922 

GRDD=> 

69. 

Dr 

* 

5* * 

sso 

= 


3.000994, 

MS (VAR) 


0.uJj124. 

SIG 

= 

44.31113 * 

.•»EAX 

= 

3*71300 

5^-v 5 

70, 

OF 

= 

E» ♦ 

sso 

= 


0,000629* 

VStVASl 

£ 

0# 3*fvJ7d * 

SIG 

■= 

0.33887 * 

MEAR 

= 

3 .31 142 

5730= 

71, 

Of 

= 

5* * 

SSD 

= 


0.000274, 

VSIVA.R) 

3 

0 • UwJ33* * 

SIS 

= 

0.33585 9 

•^£AR 

p 

0. 7lO?d 

GRCV^ . 

72, 

OF 

- 

S.» 

sso 

= 


*i « OOG752 * 

vs (VAR) 

3 

3. 33 *#39 4 * 

SIG 

= 

3«4/39o9* 

i‘i£A\ 

= 

3.2dy 

G<-J 5 

73, 

CF 

= 

5* * 

sso 

= 


3.00315** 

■••StVA^I 

= 

3 , 30 v 336 * 

SIG 

= 

V. 33636 $ 

MEaa 

= 

0.40/9? 

3=:-“? 

74, 

3F 

= 

3 • * 

sso 

* 


0.000147, 

vs (VAR) 

X 

0, 030j13 * 

S I G 

= 

3,33*29 * 

MEA, 

= 

3. 430 / / 

a"?:-? 

75, 

•DP 

£ 

o*» 

sso 

X 


■o • 003471 ♦ 

V S ( VA9 I 

= 

3,333358 » 

SIG 

3 

3, 33 7tj7 * 

v £r.'I 

= 

O.^s j77 

3-C - 3 

76. 

3" 

= 

3 * * 

sso 

= 


0.001259, 

Mo (VA.t) 

9 

0.000.57 . 

SIG 

= 

0.01234 • 

»*j£a \ 

= 

3*409 / / 

3^.-= 

77, 

-< 

= 

3. * 

SSD 

= 


0.330793 , 

M3( VmR) 

= 

3 « 303w99 * 

ois 

= 

0. w39>y * 

:-,EA.. 

= 

3.2= 711 

.3 = 2 J 2 

73 , 

3? 

= 

3. ♦ 

sso 

= 


3,004A63 * 

v$CV«R> 

= ’ 

3# 30v5b7 * 

SIG 

a 

0.4/2362 * 

I'iEn i 

= ■ 

3 . 2wO / / 

rs^L* 

DF 

= 

595* • 

sso 



0.2327125, 

MS (VAR) 

= 

3. J</aJJ4, 

S 2 3 

= 

w. 3id29* 


X 



O 5 t 

♦ OF - 

61 

2 . < SSD 

= 

0.06621:93, -S *= 

U.JJJl«7l3 






a?" t rr 

\ G't 

* = 

77., SSG 

= 

0.166 

*9765 » 'S * 

0.00216223 






C - JVS 

£4. [AET 

,r:‘. 

3*. 

/*IT-II\ 

S*. 

**EA : SQUARES) * 


20.179 
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PLAOUE study-avova IRFO. ThIC<\ESS X 10 . TABLE -\0. 2-3 


gaou° 

1 , 

D= - 

50. » 

550 a 

0.007687, SSI VAR) 

= 

0 * 00015 3 i 

SIS 

a 

-0*01239# 

-)EA.\ 

= 

J*^Vd&S 

GR3'J= 

2 . 

OF = 

53.. 

SSO a 

0.010256. SS t VAR) 

= 

0*Cj0193 * 

.SIS 

3 

0*0139 l * 

atA, 

4 

D**9 

GROUP 

3. 

OF = 

53.i 

sso = 

0.003023. yS(VAR) 

a 


SIS 

a 

0*007559 

•i£ A , 

= 

0 * 2 ^ 2 /? 

GROU= 

A. 

DF ^ 

53.. 

553 = 

0. 006936 . "OS 1 VAR I 

£ 

J« uJ J150 * 

sis 

a 

o« 01144# 


- 

w*4oiX* 

GROUP 

5, 

Dr * 

53.. 

SSO = 

0.013559. vs(vaR) 

a 

0 • jZZ£5 5 * 

SIS 

a 

0*01599 > 

REA.\ 

* 

J *3oj£> 

GROUP 

6 » 

df * 

53 . » 

SSO .= 

0.011793. VSIVAS) 

4 

J* 000222 » 

SIS 

% 

0*01492 » 

■iEA, 

= 

0*3 

GROUP 

7, 

DF = 

53.. 

SSO = 

0.005773, --"St;. AS! 

a 

0 * «j J\>103 * 

SIS 

t 

o« 01043 | 

'iE A.\ 

- 

j»6d34- 

GROUP 

9, 

D- =» 

53. . 

SSO = 

0. 03457 2. S3 l VAR) 

£ 

J | wJOSo t 

SIS 

a 

0*00923 t 

•i£A\ 


0 -^OHS*. 

GROUP 

9, 

DF - 

53.. 

SSO = 

0.004.415. :sS I VAR ) 

= 

0 • vvvi^B3 * 

SIS 

a 

o*0o912 i 

.♦IE A « 

= 

O-c 71.?. 

GROUP 

10 , 

DF * 

53.. 

SSO a 

0.00-9219. V5(Va«) 

a 

0. JJJ173 9 

SIS 

* 

0*0x3139 

1 EA-# 

4 

0»<o3**~ 

GROUP 

11 , 

DF * 

53.. 

SSO = 

9.005671. VS t VAR) 

X 

0 * wjyl 07 f 

SIS 

% 

0 * 01 0 J4 i 


4 

7 : 

GROUP 

12 » 

D- - 

53*. 

SSO a 

0.0-9314. -’5 ( VAR ) 

4 

0 • Jw«i75 » 

SIG 

= 

v*0X325 9 


4 

O^-slic- 

GROUP 

13, 

DF = 

SO.. 

SSO a 

0.007 531 , F.SIVAR) 

= 

0 • 0 Jo 157 9 

sis 

= 

0*01255# 


= 

J*^ :37I 

TOTAL. 

OF 

- 695* » 

SSO a 

0.2327123. VS 1 VAR 1 

a 

0 t 

SIG 

X 

0* u i d29 » 

.*i£ 

= 

J*CS3-“ 

withi \ 

5R*» Dr - 

6S3 . . SSO = 

0. 10-11589 a vs = 

0*00 01' 

*553 






RET-sEE’ 

\ G3 

• DF = 

12 .. £50 = 

0.13259645, y 

S a 

0.01104970 






P \U"-"3 

E^ l 

5ET-.EE 

gr* 

/‘.-.■lTrtJN GR. 

SEAR SQUARES) a 

, 

75.332 









PLAQUE 

STUDY— 4.R0VA IRPO. 

THICKNESS 

X lJ TA3LE 

-\0. 2— C 








GROUP 

1, 

QP a 104., 

SSO 


0.013221, 

:-;stvAR) 

= 

J* C Jvl75 t 

SIG 

= 

0.01323. •'£*. 

a 

J»29a35 

GROUP 

2, 

OF a 107.. 

SSO 

- 

0, 313020 , 

vS t VAR I 

= 

0 « oJj^93 • 

SIG 

* * 

v«009o7 i -SAm 

= 

0 «^&4wC 

GROUP 

3, 

OP a 107., 

SSO 

& 

0.025053. 

;rs t var 1 

= 

0* uw0243 9 

SIG 

* 

y.*155o ■ -.EA » 

f 

*/ • Jy.5v-* 

GROUP 

4, 

OF = 107., 

SSO 

= 

0.310356. 

■-'S ( VAR ) 


J* v~vJt/96 » 

SIG 

* 

0.009c 3, -"EA.. 

4 

0 

GROUP 

5, 

OF = 107., 

SSO 

- 

0.013354. 

vSIVAR) 

S 

.0*uv3129» 

SIG 

= 

0.01137 • -£*<, 

= 

J«40>0- 

GROUP 

6 . 

OF a 53 .. 

SSO 

- 

0.005671 • 

•-SIVA.R) 

£ 

0. JJJ107* 

SIG 

= 

u.01034, --EA, 

= 

0*4o;>3 

GROUP 

7. 

OP a 53., 

SSO 

* 

J.0C9314, 

AS [VAR ) 

£ 

D.*wJl75t 

SIG 

* 

U. 01325. -EA, 



GROUP 

3. 

DF = 50., 

SSO 

= 

0.007381. 

IASI VAR) 

= 

Z • v'JJlb 7 » 

SIG 

S 

u.01255. IS A . 

= 

J*453#t 

TOTAL. 

DF 

a 695., , 

sso = 

= 

0.2327126. 

*'S 1 VAR) 

= 

3 • w 0Di34 9 

SIG 

% 

U. 01329 . -EA-, 

a 

j *«-So~~* 

rfITHIV 

GR.* DF = 683.. SSO a 

3.101373=2, vs a 

0.30014735 




' 


GEv'.vESR G.R. -DP = 7., SSO = 3.13i33372, vs = 3.01376196 

F *1UV3=R (»FT-.‘£E>t GR./VITrii\ 57. "EA;; SQUARES I a 12 7 .326 
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!•!. v/ur f,T U'lY-A'IOVA 1 1 ll < I 


RCl'AlT I'LK 2 Gw. 1 <» 


I A I'Ll. .<13. 2/.1-A 


atom* 

1 > 

UP 

« 

tJ» 9 

660 

m 

o.oi 2 o;i» , 

MoiVAIl) 

0 

U. (JO 1,1)10 9 

Sti. 

a 

o.osuus, 

i>IL Art 


JL * u o 1 / / 

group 

7 i 

!JP 

% 

(It 9 

560 

W 

1), 00 R IO 2 • 

MSI VAR) 

• 

0« OJlsU*! f 

Slu 

a 

U . u J l H 2 , 

MLAH 


If / J 1 w> J 

group 

3 * 

OF 

a 

8. ♦ 

SSQ 

a 

0,014 3*49 , 

MS t VAR) 

13 

O.Ool /9i* 

S1G 

a 

0.04235, 

ML Ail 


1* /id// 

GROUP 

4* 

OF 

3 

3* » 

SSQ 

= 

0.016193 * 

MSI VAR) 

a 

0*002i0 < !49 

S1G 

■ 

0*04479 . 

MLAh 


,x- mn 

GROUP 

5. 

or 

M 

8 * # 

560 

a 

0.0JH036, 

Ms t VAR ) 

a 

U* dy 1 Uj4 9 

sin 

M 

0 i U3 1 u9 t 

Ml: A., 


i . fii 

GROUP 

6* 

OF 

M 

5. ♦ 

SSO 

a 

0 » 00606 3 , 

MS (VAR) 

a 

0 * viO iU 1 2 > 

S1G 

m 

0.0311)2, 

MU Ail 


i • / 1 J jw 

group 

7. 

OF 

M 


SSQ 

a 

0.0016 60 * 

MS (VAR) 

a 

0* Jd J<20 7 9 

S1G 

m 

0.01440. 

ML Ah 


1 « U6 J J3 

GROUP 

f!«, 

OF 

m 

II* t 

SSO 

a 

0.007740. 

MS (VAR) 

a 

l)« OJOVo 7 9 

SlG 

B 

0. 0311 J. 

ML' Ail 


1 * uo J s y 

GROUP 

0 , 

nr 

* 

<W * 

550 

« 

0 .00 l 667 * 

MS (VAR ) 

a 

o *o ouJ W 9 

Slu 

» 

0 . 0 1 7 1) » , 

MLAH 


i * uV / I / 

GROUP 

10 > 

OF 

■ 

h • * 

SSO 

a 

U.0034 16 t 

MS (VAR) 

a 

0* / » 

SlG 

a 

0 .02056 , 

i’ll. AH 


1 • u 9 6 X 1 

GROUP 

11. 

OF 

o 

8* • 

SSO 


0. 00067 7 , 

MS (VAR) 

a 

0 • oJl 08^ 9 

SlG 

a 

0«Ou2‘73, 

I’lL Ail 


l*uo-t(( 

GROUP 

12 t 

OF 

9 

8 • • 

SSO 

a 

0.009464 . 

MS I VAR I 

a 

0*00118 3 9 

SlG 

a 

0.0343V, 

Ml Ah 


1 * uuu i't 

GROUP 

13 • 

OF 

a 

3 • » 

SSO 

a 

0. 006320 . 

MSI VAR ) 

a 

0 *00J /9d 9 

SlG 

a 

0. 02310, 

Mt ah 


1 • o /duo 

GROUP 

14, 

OF 

9 

8. > 

SSQ 

a 

0.004444 • 

MS (VAR) 

a 

0 *UdJ555 t 

SlG 

a 

0 ■ 02 35 7 , 

.’ll: AH 

* 

1 • / JO 

GROUP 

15. 

OF 

m 

8 * » 

SSO 

a 

0.032200 . 

MS ( VA,R > 

a 

0. JU'tOJi) 9 

SlG 

a 

0.06362 , 

-It Ai i 


i • / «. jj J 

ft hi flip 

16 . 

nr 

m 

8 * * 

SSO 

a 

0.006140 , 

MS I VAR ) 

a 

,0 * JO JO 0 8 t 

Slu 

a 

0 . 0 1) 6 ». 4 , 

ML ah 


i • lit* 

GROUP 

17. 

OF 

u 

8 * » 

SSO 

a 

0.033541). 

MS (VAR) 

a 

U '0041VJ 9 

SlG 

a 

0.064/6, 

MLAh 


1 * / Jiuu 

GROUP 

11 . 

OF 

. 

8. • 

SSO 

a 

0.0110,31 . 

MS (VAR) 

a 

G*uJlJ7tl» 

S ( G 

a 

0. J J 71 j , 

HLA.I 


1. »ll// 

GROUP 

lo. 

or 

m 

H . t 

550 

** 

0.016 762 . 

Mj ( VAR ) 

m 

0*0010/09 

Slu 

a 

0 .Lp|i. 3 3 , 

MLAn 


1 • / J J 1 A 

GROUP 

2 0. 

UF 

m 

8 • t 

SSQ 

■ 

0.017209. 

MS (VAR) 

a 

0*0J<Jlbl9 

SlG 

a 

J • J4o33 , 

••it an 

a 

i • i> 7a* / / 

GROUP 

7 1 . 

OF 

m 

H • « 

SSO 

w 

0.0123 79 . 

M), I VAR 1 

a 

0 « 00 1 V'* / 9 

S 1 G 

a 

0,00V 33, 

ML ah 


1 « # vf / M 

GROUP 

2 7 . 

or 

« 

U* ♦ 

500 

U 

0.00 1007 . 

MS IV All) 

» 

0 * o 0 0 8 ?6 9 

SI'S 

M 

0 • 02Vo '3 , 

ML Ah 


1 « U / J u 4 

GROUP 

71 . 

or 

■ 

8. t 

SSO 

m 

0.00)1002 . 

Mu 1 VAR ) 

a 

O#0JlJi09 

SlG 

a 

0.031 70 , 

Ml Ah 


i (U')U *<« 

GROUP 

24, 

OF 

M 

8 • ♦ 

SSO 

a 

0.006026 . 

MS (VAR) 

a 

0*000 /6.3 9 

SlG 

a 

0 ft 04 /■. 6 , 

Ml Ah 


1 * O w» 9 V V 

GROUP 

25. 

OF 

3 

8 • t 

SSO 

a 

0.009632 . 

MS ( VAR ) 

a 

0. 001 JO'* 9 

sir. 

m 

0.037. uV , 

MLAh 


if / u * J 

GROUP 

26 * 

OF 

a 

8 ■ » 

SSO 

8 

0.007160. 

MS (VAR) 

a 

0 « 000895 9 

SlG 

a 

0.02VV1 , 

Ml Ah 

- 

1 • o V / J y 

GROUP 

27. 

OF 

a 

8 * * 

SSO 

= 

0.003715 . 

MS (VAR I 

a 

0 • 0 0 J 6 6 9 

SIG 

a 

0.02136 . 

14 L An 

= 

l.o /JJ* 

GROUP 

2H. 

OF 

■ 

8. 9 

SSO 

a 

0.00 7004 . 

l'S(VAR) 

a 

0,000886 t 

SlG 

* 

0.J2V/5, 

Ml A,l 

a 

1 • uVi***» 

GROUP 

29. 

OF 

a 

8*9 

SSQ 

a 

0.00/916, 

MS (VAR ) 

n 

0*000989 9 

SlG 

a 

0. 03 lu 5 , 

pit Ah 

a 

1.00399 

GROUP 

30. 

OF 

a 

8 • » 

SSO 

a 

0.01140 3 * 

MS (VAR) 

M 

0* OOl**36 9 

SlG 

a 

0. 03 700 . 

i'ILAh 

a 

if }/i*4 

GROUP 

31 . 

OF 

a 

8« 9 

SSQ 

a 

0.003146. 

MS (VAR ) 

a 

0 « 00039 i 9 

SlG 

a 

0.01733. 

i’ILA I 

A 

i « O«io Ji> 

GROUP 

3 2 * 

or 

H 

II* 9 

SSO 

a 

0,007 75 j , 

MS (VAR) 

a 

0*00j<»08 9 

SlG 

a 

0.02166. 

MLAH 

A 

i * O 

GROUP 

33. 

OF 

a 

Dti 

SSO 

B 

0.00*769 , 

MS I VAR) 

9* 

o*uuu6‘M 9 

SlG 

■ 

J. 0*4 JV . 

Mu Ah 

M 

1 * U 

GROUP 

34 , 

OF 

m 

8 * t 

SSQ 

a 

0.002990 , 

MSI VAR) 

a 

O.OOOJ73 9 

SlG 

a 

y • o i v 3 3 > 

KlAh 

« 

l.o/UJu 

GROUP 

35. 

OF 

a 

6*9 

SSO 

a 

0.007354 . 

MS (VAR) 

a 

0* 001169 9 

SlG 

a 

0.0341V , 

MLAh 

a 

if o / /9J 

GROUP 

36. 

OF 

a 

8* i 

SSO 

a 

0.001)463 * 

MSI VAR) 

a 

0* 00106 7 9 

SlG 

a 

0.03272, 

MLAh 

a 


GROUP 

37. 

OF 

m 

3 ♦ » 

SSQ 

a 

0.006240 , 

MS (VAR) 

a 

0 • 000666 9 

SIG 

a 

0.0256 1 « 

Mt An 

■ 

1 « o / 1 8 y 

GROUP 

30. 

OF 

a 

a • t 

SSQ 

■ 

0.0121172 . 

MS (VAR) 

a 

0.0016U9 9 

SlG 

a 

0.04011, 

ML An 

a 

1*0 /wl >> 

GROUP 

30, 

OF 

a 

8.9 

SSQ 

a 

0.006422 . 

MS 1 VAR ) 

a 

0 « 000802 9 

SlG 

a 

0. 02033 » 

Mli Ah 

a 

l.o/**>9 

GROUP 

40, 

or 

a 

flu 

SSQ 

a 

0.0003 76 , 

MS I VAR) 

a 

0 • 00 l0*tb 9 

SIG 

a 

0.03236, 

MLAh 

a 

1* fi Ut 

GROUP 

41 , 

OF 

a 

8.9 

SSQ 


0.000613 , 

MS (VAR) 

a 

0 « 0011)6*9 9 

SIG 

a 

0.032o2 , 

Mt An 

a 

1* 

GROUP 

42 , 

OF 

a 

fl* 9 

SSO 

a 

0.010472 , 

MS (VAR) 

a 

0 • 000 009 » 

Slu 

m 

0 . 0 J « 0 0 5 » 

ML A.I 

• 

1 * i jvjj 



TABLE NO i.l-A T c ont f d) 


GROUP 

A3. 

OF - 

a.. 

SSQ 

X 


0.006A76 , 

MS ( VAR ) 

M 

0.000809. 

Sio 

a 

J • 9 

MliAn 


i 

o / U 1 Jr 

o'nun 

AA . 

OF » 

H. , 

OSD 

M 


0.034163 , 

MS t VAR ) 

* 

0. 00O620 , 

S 1 (J 

a 

0« * 

■1C An 

X 

i 

oil o i ? 

GROUP 

A5 . 

OF « 

a. , 

SSQ 

a 


0.002816. 

MS ! VAR 1 

m 

0. 000352 . 

bio 

a 

U.Old fb » 

ML Ah 

a 

i 

/I Dll 

GROUP 

Aft . 

DF = 

3m 

sso 

n 


0,036987. 

NS ! VAR 1 

s 

0,004623 I 

S 1 G 

a 

0« 06799 f 

ML An 

a 

l 

0 4 V l l 

GROUP 

A 7 t 

OK * 

a. » 

SSQ 

« 


0.0041IIJ, 

MS (VAR) 

X 

0.OJ0522 , 

bio 

a 

J • i 

ML AH 

* 

i 

t>1i U'J 

group 

48 , 

OF ■ 

a. , 

SSQ 

N 


0.009980, 

MS ( VAR ) 

a 

0.001247. 

SIG 

a 

0*0Jd3«r * 

ML Art 

X 

i 

o l'J JV 

GROUP 

49 , 

OF • 

a. . 

SSQ 

a 


0 • 0Q9A90 , 

MS ( VAR > 

a 

0.001186, 

S 1 u 

a 

0 * 0 t 

ME Ail 

M 

i 

OV 14*4 

GROUP 

50 . 

OF « 

8. , 

SSQ 

X 


0.021558 . 

MS (VAR) 

a 

0.002694 > 

blG 

a 

0 « Ob X 9 1 ♦ 

MEaH 

X 

i 

O / /?‘J 

GROUP 

51 . 

or « 

a. • 

SSQ 

- 


0.061 JIB , 

116 1 VAR) 

X 

O.oO , 

Slu 

m 

u « Jti /JJx t 

Ml a.. 

■ 

i 

llllA 

GROUP 

52 . 

OF « 

' 8. , 

SSQ 

B 


0.036463 , 

MS t VAR ) 

a 

0.00^557 ♦ 

SIG 

m 

0 m Ol> 70 if 

ML Art 

X 

i 

/ Jd22 

GROUP 

5 3. 

OF » 

3. . 

SSO 

• e 


0.(150336 . 

MS I VAR ) 

a 

0.006292 » 

SIG 

a 

0 • 07 V J 2 * 

ME Ah 

M 

i 

/ 

GROUP 

5A , 

OF « 

a. , 

SSQ 

= 


0 .003358 , 

MS (VAR) 

a 

0.060419, 

SIo 

a 

J • U2U49 • 

MEAN 

X 

i 

/U4il 

GROUP 

55 , 

OF » 

8. » 

SSQ 

a 


0.007725 , 

MS ( VAR ) 

a 

0.O0O965 • 

SIG 

a 

0 ♦ w3 1 J7 ♦ 

»iE A,, 

tx 

i 

0^2 /v 

GROUP 

56. 

OF « 

8.i 

sso 

a 


0.002757, 

MS (VAR) 

3 

0.000344, 

S 1 o 

u 

0 • J 1 d?b t 

MEAN 

m 

i 

u7U2 

GROUP 

57, 

DF * 

8. . 

SSQ 

= 


0.008099, 

MS ( VAR ) 

a 

0.001012. 

SIG 

a 

U*Odldl f 

mean 

ts 

i 

o/J// 

GROUP 

5 3. 

OF ■ 

H. . 

SSQ 

■ 


0.002282 » 

MS ( VAR ) 

n 

0 . 000886 . 

SIG 

X 

0 * 0 1 t»d 9 # 

i*1 1 A , 

X 

i 

o u 3 'k* 

GROUP 

5 9. 

DF » 

a. , 

SSQ 

a 


0.005230. 

MS ! VAR ) 

a 

0 .00ob53 , 

b I G 

a 

0. 025 jo » 

Ml AH 

M 

i 

f 3J 

GROUP 

60, 

or « 

! a., 

SSQ 

a 


0.0029AA « 

MS (VAR ) 

a 

O’. 00036-1. 

S I G 

n 

0# 0191 lit 

1*11. AH 

X 

i 

OlHUJ 

GROUP 

61 . 

OF « 

a. > 

SSO 

m 


0.006062 . 

MS l VAR ) 

a 

0 . ojo / 5 / » 

b 1 u 

a 

U ♦ Oti i j 2. * 

ML Art 

Jt 

i 

u / /li 

GROUP 

62. 

DF «' 

a. . 

SSO 

a 


0.0048‘U , 

MSI VAR ) 

a 

0 . 000605 » 

SIG 

X 

0 • j24g J » 

Ml AM 

X 

i 

/ 0 o / / 

GROUP 

63 . 

OF * 

a. , 

SSQ 

“ 


0.00/468. 

MSI VAR ) 

* 

0 * OoOv 3 3. 

Sio 

a 

0 • 0 3 0 L> *> t 

ML A H 

a 

i 

/o J i i. 

GROUP 

6A» 

DF « 

a. » 

SSO 

=: 


0.011578. 

MS ( VAR ) 

a 

0 « 00 144 7 , 

SIG 

a 

0 • 03d • 

ME AN 

a 

i 

f 1244 

GROUP 

65 » 

OF » 

a . . 

SSO 

M 


0.003207 , 

VS( VAR ) 

a 

0 . OOOmOO , 

sio 

a 

0 * Jl \iJl • 

Ml Art 

X 

i 


GROUP 

66 , 

OF = 

8. » 

SSO 

a 


0.002718, 

MS ( VAR 1 

S 

0.000339. 

bio 

a 

0* 31 343 » 

ML Art 

St 

i 

OOOOO 

GROUP 

67, 

DF = 

a. , 

SSO 

e 


0.016456 , 

MS ( VAR I 

a 

0.002057, 

SIG 

B 

0. 04535i 

ML Art 

3 

i 

o9lil 

GROUP 

68 , 

OF- » 

a. , 

sso 

a 


0.01 /199, 

.MS ( VAR ) 

a 

0.002149, 

SIG 

n 

0.0h6^6 * 

MlAH 

3 

i 

U/v/l 

GROUP 

6 9, 

DF * 

a. , 

sso 

■= 


0 . 026067 , 

MS ( VAR ) 

a 

0 • 00 3258 , 

SIG 

B 

0 • 0? Md * 

MEAN 

3 

i 

Nvi// 

GROUP 

70 , 

OF » 

a., 

sso' 

= 


0. 006280. 

MS ( VAR ) 

a 

0.OJ0 (85 , 

SIG 

X 

J ♦ 02 do 1 » 

Ml Ah 

a 

i 

o ) VDy 

GROUP 

71, 

DF « 

a. » 

sso 

a 


0.003262 » 

MS ( VAR 1 

B 

0 , OOOAo 7 , 

SIG 

a 

o«u2j iy » 

ME Ah 

a 

i 


GROUP 

1 2 . 

or « 

a. , 

sso 

- 


0* 0o4250 » 

MS (VAR) 

a 

O.OOw.531 , 

SIG 

a 

J » 023 J4 • 

Ml Ah 

a 

i 

00 O 

GROUP 

73, 

OF • 

5. , 

sso 

B 


.0.002010 , 

MS ( VAR ) 

a 

0,0064 J2 « 

b 1 G 

a 

0 #0^005 » 

ML Art 

a 

i 

OOOOd 

GROUP 

7 A , 

OF » 

a. , 

sso 

3 


0.002390 , 

MS (VAR) 

M 

0. 000298, 

bib 

X 

0 • 01 lid f 

ML Art 

a 

i 

0^»‘ > 4*4 

GROUP 

75. 

DF a 

s., 

SSQ 

3 


0. 003462 , 

MS (VAR) 

a 

0.000432 , 

SIG 

a 

u • 02 ud J » 

MEA\ 

a 

i 


GROUP 

76. 

DF « 

8. , 

SSO 

a 


0 » 0091 AA . 

MS (VAR) 

- 

0.001143 , 

SIG 

a 

O«Od3d0 1 

MEAN 

a 

i 

/41M 

GROUP 

77, 

DF ■ 

8. , 

SSQ 

a 


0.008400, 

MS (VAR) 

a 

0.001050 ■ 

SIG 

a 

0 • 0 j 24 J f 

Ml A . 

X 

'i 

u;i 2 44 

GROUP 

7(1 , 

DF « 

8»i 

SSO 

a 


0,00840(1 , 

MS (VAR ) 

M 

O.OUloSi. 

SIG 

a 

U.03242* 

MEAN 

X 

i 

ovpoo 

TOTAL. D* * 695.. SSO » 

•tf I THIN GR • » OF » 618., SSQ 
BETWEEN GR. OF - 77.. SbQ 
F NUMBER (nr tween gr. /within 

■ 

a 

GR. 

1.2692451 , v b (VAl<’> » 
0.81553512, MS “ 

0 . A 5 3 7 1 DO 1 » MS » 

MEAN SQUARES) » A. 466 

0 , J J1826 « S 1 G 
0.00131963 
0.00589233 

a 

0*042M» 

Mil A.. 

a 

i 

oJ y /y 



IM.A'jUL 


IJUT-A'IOVA 1 .1 U 


WLlOlll PLR 2 GQ. I 


fAULL HO, 2.1-B 


GROUP 

1 » 

OF 


50. . 

sso 

■t 


0.010306. MS(VAR) 


0.00160ft . 

Slu 

* 

0.03 (n't t 

i*l l A: < 

* 

, i • 


7 , 

OF 


S3. . 

Ipftu 

* 


0.069030. MG 1 VAR) 


0.000926 . 

S I 0 

m 

O • u J 0** 1 * 

■-1LAH 

* 

1 • o / 

GROUP 

3, 

OF 


5 3 » » 

■sso 

m 


0. 120706 * M51VAKJ 


0.0022/8, 

Slu 

a 

w * { { i t 

i*ILAh 

» 

i . I wH*. i 

group 

A. 

OF 


63. . 

sso 

a 


0,097936 . MS ( VAR ) 

U 

0.001363. 

Slu 

M 

0 « JL )'} i 

.•‘.LA., 

j» 

i - UP JQO 

group 

5 , 

OF 


53. . 

s'so 

m 


0.060367. MS (VAR) 

1 

0. 001133. 

St 0 

• 

o ♦ u ± j l •* » 

Ml. AH 

M 

1 • od -» /u 

group 

ft , 

nr 


0 3.. 

s'so 

m 


0.03*3 766 , MS (OAK) 


0 ,00 06 36 , 

Slu 

■ 

t 

HLmh 

m 

1 • o / / Jd 

GROUP 

7, 

OF 


53.. 

s'so 

m 


0.090239. MSIVAH) 


0.001 703. 

Slu 

a 

U«04l^ 7 f 

Ml A •* 

m 


GROUP 

ft , 

or 


53.. 

sso 

a 


0.047712. MS(VAR) 


0,00 la 54 . 

StG 

m 

0 . O't Oo il * 

'it* A.. 

m 

1 *o / u l 

GROUP 

9, 

or 


53. . 

sso 

m 


0.2 39AOO , MS I OAR 1 


0. 006501 . 

SIG 

a 

0.00 7 U9 . 

NilA'v 

0 

1. il <04 

GROUP 

10. 

OF 


53. . 

SSQ 

m 


0.031919, MS1VAR) 


0. 000602. 

SlG 

m 

0.02656. 

Mb Ah 

0 

1 

GROUP 

H . 

or 


5 3.. 

sso 



0. 056050. MS I OAR) 


0.001019. 

S 1 0 

■ 

0.03193. 

ML An 

0 

| lU'/ JUit 

GROUP 

17* 

'If 


53.. 

sso 

M 


0.113310, MS ( OAR ) 


0.0o2261 . 

S10 

■ 

0.u6 736 . 

i«ila.n 

* 

i . W«t) J 

GROUP 

13. 

of 


50. . 

sso 

m 


0,071133. MStOAR) 


0.001622. 

SIG 

m 

0.03771. 

Mb Ah 

0 

l*u7**»4 

TOTAL. 

DF 

9 

695.. 

sso 



1. 2592337. MSIOAR) 


0.00132ft. 

SIG 

m 

0.06273. 

MEhh 

0 

UudV/iJ 

WITHIN 

GR • 

i DF 

a 

633., SSQ 

a 

1.12673664. MS 

1)1 

0. 0016467!) 






ITT 'll 1 

I i.'i 

* ‘' ,l 

- 

1 

*’ • 9 


« 

0. 16449600 » MS 

m 

0 • u 1 L>U 






F NUMBFR (RiywCEN oa. 

/WITHIN 

OR. 

MCAN SQUARES) « 

7.312 









PLAQUE 

STUOV-ANOVA INFO. WEIGHT PER 

2 SQ. IN. TABLE HO. 

2.1-C 








GROUP 

1 . 

DF 


104. » 

SSQ » 

0.163200 » 

MS I VAR) 

. 

0.001376 . 

SIG 

0 

0*03710, 

ML An 

0 

1 • U(J 'J'j I 

GROUP 

2 • 

nr 

■ 

107. » 

SSQ - 

0.729997, 

MSI VAR ) 

a 

0.002149, 

5 I Ci 

m 

0 , 04038 , 

ML Ah 

m 

1 • V> J't 4/t> 

GROUP 

3 . 

DF 

a 

107. . 

SSQ » 

0.095977, 

MSI VAR) 

a 

0.000396 . 

SIG 

a 

0.02994, 

mean 

9 

1 #uii i JH 

GROUP 

6 . 

DF 

t> 

107. . 

SSQ « 

0. 196016. 

MSI VAR ) 

m 

0.001313, 

SIG 

a 

0 , 04258 , 

ML An 

M 

l*ltl t J* 

GROUP 

5, 

DF 

a 

107.. 

SSQ » 

0. 367535 . 

MS ( VAH ) 

u 

0.003247 t 

SIG 

a 

0, 06o99 , 

mean 

a 

i .U 

GROUP 

6 . 

OF 

M 

53, . 

. SSQ ■ 

0,05605 J , 

MS (VAR) 

M 

0.001019. 

SIG 

a 

O.OJ 193 , 

KtA i 

a 

i « OVOwi> 

GROUP 

7. 

OF 

a 

53. . 

SSQ' « 

0. 113810, 

MS (VAR) 

a 

0 . Ou224 1 . 

SIG 

a 

0.04 734 « 

MEAN 

a 

1 • J(iO JO 

GROJP 

3. 

DF 

a 

50* * 

SSQ o 

0.071139, 

MS t VAR ) 

» 

0.001*22 i 

SIG 

a 

0,03771, 

ME Art 

a 

i • ** > 

TOTAL. 

OF 

n 


696. , 

SSO “ 

1.2692670 . 

MS (VAR) 

M 

0. *01826. 

SIG 

a 

0.042 73 , 

ML Art 

a 

l.tltfv / 1> 

WITHIN 

GR. 

, DF 

» 688.. SSQ « 

1.25472693, MS 

, m 

0.00132372 






BETWEEN 

1 GR. OF 


9 

7., SSQ « 

0.01452112, MS 

» 

0.0020 7444 







F dWIill I'lF.TNEEN GK. /WITHIN GR» MEAN SQUARES) » 1.137 



PLAQUE STUDY -A. NOVA InFO. VuID X 10 TAbLE .NO, 3-A 


GROUP 

1* 

OP 

3 

8* * 

sso 

3 

0.003616. 

MS 1 VAR ) 

a 

0,000077 , 

SIG 

C 

0 ,006 77 , 

MEAn 

a 

J»^Co>5 

group 

2. 

OP 

a 

8. • 

sso 


0.001792 . 

MS (VAR ) 

a 

0.000217. 

SIS 


0.01976, 

Mb AN 

a 


GROUP 

3 t 

OF 

M 

8* * 

550 


O.OOU39A i 

MS i VAR ) 

a 

0 « VU J09 V , 

5lu 


lol * 

MuA.h 

* 

o /y 

GROUP 

A # 

OF 

* 

tit * 

SSO 


U.00U21A , 

MS (VAR) 

a 

0,000026 > 

SIG 


0.00 1>W* 

.•I L Ad 

R 

Ota* 0*« 

GROUP 

5, 

OF 

■ 

8- * 

sso' 


0.000708 > 

MS ( VAR > 

a 

u. 000068 « 

SIG 


o . ouyoo* 

KbA.\ 

* 

• J • «i *♦ 1 J » 

GROUP 

6* 

OF 

a 

S** 

sso 


J. 000201 , 

MS (VAR) 

a 

0 . 000056 , 

SIG 


O.uu 7V0 » 

Mfc AN 

a 

0 . 

GROUP 

7. 

OF 

u 

fit » 

sso 


0.000706 , 

MS (VAR J 

a 

o.oooouo. 

SlG 


Otoovoy ♦ 

ML AN 

a 


GROUP 

a • 

OF 

s 

8.1 

sso 

= 

0,001506) 

MS (VAR) 

a 

0.000198, 

SIG 

B 

0 1 OlAuti • 

ML An 

a . 

jt^t. 

GROUP 

’> , 

or 

. 

Hat 

650 


0.002532 , 

US (VAR » 

a 

0.000316. 

SIG 


0*J1 / /Of 

ML AN 

N 

J • A. >>*00 

GROUP 

10. 

OF 

at . 

tit * 

sso 


0.000512 , 

MS (VAR) 

a 

0 • 000069 1 " 

S [ G 

B 

UtOOtiOJ* 

Ml, A \ 

a 


GROUP 

Ill 

DF 

a 

8. * 

SSQ. 


0.0005B3 , 

MS (VAR ) 

a 

0*uuou72 » 

SIG 


0 1 0033** $ 

ME Ain 

a 

0«*'i 7 22 

GROUP 

12 * 

or 

M 

0. * 

5;S 0 


0.0023 60 f 

MS / VAR 1 

a 

y# * 

SIG 


O.0i/X/* 

Ml a.n 

k. 

J..J J/v 

GROUP 

1 3 » 

OF 

a 

8 . t 

sso 

n 

U.UOOU'JU i 

MS (VAR ) 

a 

0 • u^uuJh » 

S t o 


u • JO^^O * 

ML A.N 

■A 

Jtt.blito 

GROUP 

Ur 

OF 

a 

ti. * 

5SQ 


0.000210 , 

MS (VAR I 

m 

0t00vJO^6 * 

SIG 


o • oot»i J * 

ml an 

M 

0.0..8H 

GROUP 

15, 

OF 

a 

8 t * 

SSO 


0.000615 , 

MS ( VAR I 

a 

U • JO JU3 1 * 

SIG 


0 t Ju ll J * 

mean 

a 

0.22122 

GROUP 

l (i 9 

OF 

« 

8 t * 

SSO 


0.000259 . 

MSI VAR) 

a 

Q.COOU3<; . 

SIG 


0.00369* 

«CA*n 

a 


GROUP 

17, 

OF 

3 

8* > 

sso 


U.OOU2A2 « 

MStVAK) 

a 

0 • sJUOJJO * 

S ( u 


O . w0^6 J * 

rJLtvN 

A. 

O.t, '03 

GROUP 

Ifl . 

OF 

* 

8 t » 

sso 


0,001016. 

MS (VAR) 

a 

0.000127, 

SIG 

a 

U.Uil<!6 » 

i y iEArv 

a 

0,22003 

GROUP 

19. 

OF 

M 

6m 

sso 

u 

0.001171 , 

MS (VAR) 

a 

0.000196, 

Siu 


g.OA-fi J* 

»‘ltM 1 

• 

0*225.2 1 

GROUP 

20, 

DF 

■» 

H. * 

sso 

a 

0.0306AA , 

MS [VAR 1 

JO 

0. 000060, 

SIG 

c 

o. uoyy / • 

ML Al i 

a 

0. 2 iuvu 

GROUP 

21 , 

OF 

a 

8 1 * 

sso 

a 

J.000500, 

MS I VAR ) 

a 

0.UOOU62 , 

SIG 


o « v/o ?yo » 

mla.n- 

a 

ks * £. i'i OO 

GROUP 

22, 

OF 

a 

flt» 

SSQ 

n 

0. OOOOAO , 

MS(VAH) 

a 

0,000005, 

SIG 


0. 00^^ 6 » 

Mb An 

-X 

J • 6 J A JO 

GROUP 

23, 

OF 

a 

8. > 

sso 

a 

0. 000123 , 

MS (VAR) 

M 

0 . OoOol 5 t 

SIG 


o.ooiy^ * 

MbAN 

a 

0.250/7 

GROUP 

2 A , 

DF 

a 

tit • 

sso 

a 

0.001386 » 

MS 1 VAR ) 

a 

0.000173, 

Slu 

a 

0. JIJi / I 

kL A.n 

a 

0.2 lV.„ 

GROUP 

25, 

OF 

a 

8* ♦ 

550 

a 

0. 000779, 

MS (VAR ) 

a 

C » 0oo09 7 , 

S 1 G 


o • ou9ti r » 

Md An 

a 

0. 2 J 1 7 , 

GROUP 

26 , 

OF 

a 

u. * 

SSO 

a 

U.Ooi 102 , 

MS 1 VAR > 

a - 

0 • oool 3 7 • 

Slu 


o*oi i / J l 

MlA.vJ 

a 

Jt«!; vou 

GROUP 

27. 

DF 

a 

ti« t 

sso 

» 

U.0J10JJ i 

MS < VAR ) 

a 

0.OU0125 » 

SIG 


OtOll^vJ* 

MLAiy 

M 

Ot^ / / l 

GROUP 

211 • 

OF 

a 

tit * 

so n 

a 

O.OOJJ58, 

MS ( VAR ) 

a 

0 . OOOO'l’t * 

G 1 G 


0 * oOou ) * 

ML A., 

« 

0*2 JVuo 

G <OUP 

29. 

or 

■ 

ti.t • 

sso 

a 

0.003650 . 

MStVAK) 

a 

0. 000981 i 

SIG 


utu^i*; j « 

MEAN 

■ 


GROUP 

30, 

or 

a 

tit * 

550 

a 

0.003167 . 

MS (VAIll 

a 

0,000395 . 

SIG 


sj.oios ;* 

Mt* A.h 

0 

0 t ». ■« *.• * 

GROUP 

31, 

or 

a 

tit * 

5 SO 

a 

0 ■ 001028 . 

MSI VAR ) 

a 

0.000128 > 

SIG 


OtOil Jj* 

ML A x, 

3 

0 • c o Aoo 

GROUP 

32 , 

OF 

a 

tit t 

SSQ 

a 

0.002658 , 

MS (VAR) 

a 

0.000336, 

SlG 


0 1 0 1 ti J J * 

mi: a.* 

a 

0 •«.•( i. i * 

GROUP 

33. 

OF 

D 

8. * 

SSO 

a 

0.002399 , 

MS! VAR 1 

a 

0.0O0299, 

S(G 


o# oi rzv* 

ML An 

M 

/y 

GROUP 

3A . 

OF 

a 

flat 

SSO 

a 

0.0036 72 , 

MSI VAR) 

a 

0.0UOOU9. 

SlG 


OtOUvil / » 

ML Ah 

m 

o • m j a l 

GROUP 

35. 

OF 

a 

tit ♦ 

sso 

o 

0.0005 5 7. 

MS (VAR) 

a 

0.000069, 

SlG 


O.OOtiJA t 

ML An 

m 

0* 

GROUP 

36 . 

OF 

» 

tit * 

550 

a 

0.00 0918 • 

MS (VAR) 

a 

3.000119 , 

SlG 


Otwio/lt 

Mla.j 

m 

0 » i J J *•> 

GROUP 

37. 

OF 

a 

8. » 

sso 

a 

0 .000688 . 

MS (VAR) 

a 

0.000061 , 

SIG 


0.00 /Ul* 

.’It AiN 

a 

0 • ll 

GROUP 

3rt , 

OF 

a 

8. ♦ 

sso 

a 

0 » 00015 A . 

MS ( VAR I 

m 

0.000019, 

SIG 


utOU^oy * 

Ml An 


Ot <!ii tJ 

GROUP 

39, 

OF 

a 

8. t 

sso 

u 

0.001679, 

MS ( VAR ) 

a 

0.000169* 

SIG 


O.OiJoO* 

. v iL Aiy 

a 


GROUP 

AO. 

OF 

a 

ti«* 

SSO 

m 

0.000550 , 

MS ( VAR ) 

a 

0 , 000067 v 

SIG 


0 . OOo^2 * 

MLAjN 

a 


GROUP 

Al, 

DF 

a 

tit* 

sso 

a 

O.OOOA7A , 

MS (VAR) 

a 

0 . 300059 , 

SIG 


jtoo/oy ♦ 

Mb Ah 

a 


GROUP 

A 2 , 

DF 

a 

tit * 

sso 

a 

0.000 10U • 

MS ( VAR ) 

a 

o'.oouOl2 , 

S 1 G 


i » 

ML AN 

a 

Ot <! JVuu 



TABLE NO. 3-A (cont'd) 


GROUP 

ai. 

OF 

a 

a. , 

SSO 

■ 

U. 000722 , 

MStVAR I 

a 

0. OUUi lb « 

SlG 

a 

U.JlO/Ap 

ML AH 

M 

0 • *. / * a d 


n roup 

AA > 

DF 

n 

8 . , 

SSO 

a 

0.001053 . 

.MSI VAR J 

a 

0*00Ui31 • 

S)G 


O.OilW* 

MEAh 

9 

0 a <u 4 /d d 


GROUP 

/. & . 

OF 


8. , 

SSO 

n 

0.0003AA , 

MStVAR) 

a 

o. ouoo*»3 « 

SIG 

& 

O.O 06 P 6 9 

mean 

U 

0* 


GROUP 

A 6 » 

OF 


8 . , 

SSO 

N 

0.00U6A0 , 

MStVAR) 

a 

O.ujuvdOt 

SlG 

a 

0* OOtfVb 9 

MlAH 

a 

0 « 0 3 t Oo 


GROUP 

A 7 » 

OF 


U. . 

SSO 

w 

O..OUOA t A , 

MS t VAR ) 

a ' 

u. oooobv « 

SlG 

a 

0.00 / 09 9 

ML Ah 

a 

0 • 4 a i» 0 J 


GROUP 

A 8 . 

OF 


8 . , 

SSO 

« 

0 • 000506 , 

MS t VAR ) 

a 

0 • UOO 06 i 9 

SlG 

a 

0 • 00 79 b * 

ME Ah 

P 

0 * do boo 


GROUP 

69 t 

OF 


8 ., 

SSO 

a 

0,000588 , 

MStVAR ) 

a 

0 . 000 J / 3 t 

SlG 

a 

0 • Jodi* / 9 

I’.L A, 1 

a 

0 • A 1 4.0 3 


GROUP 

in) . 

or 


8 .'. 

SSO 

a 

■J t OOOAO J , 

MS t VAR ) 

a 

0 ♦ OOOObU 9 

s 1 u 

a 

o.oo/o/ * 

Ml Ah 

m 



GROUP 

51 . 

OF 


8 . » 

SSO 

a 

0.000275 . 

MStVAR ) 

a 

0 « 0oo03*t t 

sip 

a 

0 * OobtJb 9 

mean 

m 



GROUP 

5 ?. 

OF 

a 

n. , 

SSO 


■ 0.000139, 

MStVAR 1 

a 

0*000017 * 

SIG 

a 

0.00 A 1 7 9 

mean 

a 

0 • £ I**.*! 


GROUP 

53. 

OF 


'n. . 

SSO 

» 

0.000368 . 

MS ( VAR ) 

a 

0 4 OOoO't 6 t 

SIG 

a 

o*oo 6 f U t 

ml An 

■ 


GROUP 

5 A . 

OF 


8 ., 

SSO 

M 

u. 000208 , 

MStVAR) 

a 

O.ouuo 36 9 

SlG 

a 

0 • O 060 O * 

ME A.v 

a 

O.ddd^j 

l£P!Jl 

GROUP 

55, 

DF 


8 . . 

SSO 

V 

0.000326 . 

MStVAR) 

a 

0*000040* 

SIG 

a 

0 . 00639 p 

MEAh 

a 

0«d0d9d 

GROUP 

56 ■ 

OF 


8 . . 

SSO 

n 

0.001822 > 

MStVAR I 

a 

O.oOJdd /* 

SlG 

ZT 

0 . 0 lbo9 * 

MEhh 

£ 

0 .aghu 


GROUP 

07, 

OF 


8 - , 

SSO 

m 

0.000)16 5 , 

MS 1 VAR ) 

M 

o. 00010 a 9 

SlG 

a 

0* 01 O'* 1 « 

FLA , 

a 

0*^1 J/V 


GROUP 

311. 

DF 


lit 1 

650 

ft 

0. 000568 * 

MS (VAX) 

II 

0 .UUOOMJ* 

S 1 0 

a 

U*UJtfdlN 

MLAI. 

» 

0 * d 0 0 1 1 


GROUP . 

O'). 

OF 


lit t 

SSO 

a 

. 0.000660, 

MS 1 VAR 1 

m 

0* 000 0(1 V t 

SlG 

a 

0. JW'A'f' • 

Ml. AH 


0 * *’«••» 0 > 


GROUP 

60, 

OF 


II tt 

SSO 

B 

o.ooi i oa , 

MS (VAR) 

a 

0 •UOOi'tV 9 

Slu 

a 

0«U16!1 * 

Ml. Ah 

m 

J « a d 0 0 J 


GROUP 

61 , 

OF 


8., 

SSO 

a 

O.OJOAAB , 

(FStVAR) 

m 

0 * JU 0 U &6 * 

siti 

a 

0.00 /«*u * 

ME An 

a 

0 • fc i***t** 


GROUP 

6? . 

or 


8. , 

SSO 

- 

0,0001/8 . 

MS t VAR ) 

a 

0 *000016 9 

SIG 

a 

0 . CO A 00 * 

mean 

M 

0* 


GROUP 

63 » 

OF 


8. , 

SSO 

X 

0. 00029A , 

MS ( VAR ! 

a 

0 • 00ou36 « 

SIG 

a 

0 « 0 0 0 0 7 * 

Mi an 

a 



GROUP 

6 A « 

OF 


B. . 

SSO 

a 

0.000766. 

MS t VAR > 

=■ 

0.00009b t 

SIG 

a 

. o.oov /a 9 

J»!b Ai\ 

» 

0 • a 1 1 <H 


GROUP 

65. 

OF 


8. ♦ 

SSO 

m 

0,000335 , 

MS t VAR ) 

a 

U.UOw/U4l « 

SlG 

* > 

0 « 0 O 6 A 7 1 

MCAiS 

a 

O.ddI / / 


GROUP 

66 , 

DF 

a 

8*1 

SSO 

a 

U. 000726, 

MStVAR) 

a 

0. 0u0090 f 

SlG 

a 

0.0093d t 

> v lt A.s 

■ 

0 *r 


GROUP 

67 , 

OF 


8. , 

SSO 

m 

0.00013A , 

MStVAR) 

a 

0 • OOoO 16 * 

SIG 

a 

0 *00 Ai 0 9 

i v l£*M 

a 

0 * d 0 d 1 1 


GROUP 

66 » 

OF 


8. » 

SSO 

» 

0.000682 . 

MStVAR) 

- 

0.0000 lib 9 

SlG 

a 

U.OUVdO * 

ML Ah 

a 

0 * d b i j 3 


GROUP 

60. 

or 


8. , 

SSO 

"a 

0.000831 » 

MS 1 VAK 1 

n 

0.000103 * 

SlG 

* 

J.o 1 waV» 

Ml AH 

£ 

0 • j 'j *-i. 


GROUP 

70. 

DF 


8. » 

SSO 

M 

U.0006BA , 

MS t VAR > 

a 

0 • oouoa b « 

S 1 G 

a 

0* ooV^IA * 

«>lt- A»M 

a 

0«^oooo 


GROUP 

71, 

OF 


8. , 

SSO 

- 

0.00028 A . 

MStVAR) 

a 

0* OOuUib 1 

sio 


0 • 0 J b9o t 

Ml nti 

a 

U • d ( 1 1 d 0 


GROUP 

1 ? . 

DF 


n. . 

sso 

■ 

u.ooo / oo , 

MS 1 VAR ) 

a 

0 « 00006 / p 

SlG 

a 

0*00930 v 

ML ah 

a 

0 • u li 


GROUP 

73 , 

OF 


it t 

SSO 

m 

0.000186 « 

MStVAR) 

a 

0*000036 f 

SIG 

M 

0 • OOoOb » 

Ml m 

a 

0 •*. od lo 


GROUP 

7a, 

or 


8. , 

SSO 

- 

0.000156 . 

MStVAR) 

a 

0*000019 t 

SlG 

a 

O.UOAAi f 

AC. AH 

a 

0 * d d U 0 u 


GROUP 

75. 

OF 


8. , 

SSO 

B 

U.00JA86 . 

MS(VAH) 

a 

0 • 0OU06O f 

s 1 G 

a 

0* jo / / 7 1 

Me Ah 

• 

0* idl /v 


GROUP 

76 , 

OF 


8. » 

SSO 

« 

0.001306 , 

MS(VAK) 

a 

U*0dOl63« 

S I G 

a 

0*o Id /6» 

Ml A.* 

a 



GROUP 

77, 

OF 


' lit t 

SSO 

M 

0 .000686 , 

MS t VAR ) 

a , 

0* Oool 10 t 

SlG 

a 

u* Oio’p l » 

f f *G Ai\ 

■ 

0 * <• d b b 0 


GROUP 

78 , 

or 


tt.t 

SSO 

B 

0.006706 , 

MStVAR) 

a 

O*uuobtf H f 

SlG 

a 

0 *0d4db p 

ML Ah 

a 

Jl.juU 


TOTAL. OP ■ 695., SSO ■ 

WITHIN 6R.» UP « 618., SSO 

UCTWCCN GR. OF « 77.. SSO 

F NUMUCH (IIUTWCCN G.’(. /WITHIN 

0 ,.2321)656 « MStVAR) - 

• 0.06522 A 2 3. MS « 

• 0.1676A121. MS » 

GR» .'.)lan sou arts i « 20,620 

U.uuUJJS. SlG 
0. JU01055A 
0.0U21 7715 

a 

O'* 0 1 ti 3 0 P 

ML AH 

a 

J • d 0 0 v 9 






PLAOUE STUDY-ANOVA INFO. VOID X 10 TABLE NO. 3-11 


GROUP 

1 . 

DF 

ts 

50. • 

SSO « 

0.007732 . 

MS (VAR ) 

a 

GROUP 

2. 

DF 

a 

53. * 

SSO ■ 

0.010015 . 

MS (VAR 1 

M 

GROUP 

3, 

OF 

a 

53.. 

SSO » 

0.003092 . 

MSI VAR) 

* 

GROUP 

6 . 

OF 

a 

53.. 

SSO » 

0.006308 > 

Mi ( VAR ) 

B 

GROUP 

6 . 

OF 

m 

33. . 

iSO “ 

0., 016013. 

.•IS l VAR) 

«• 

GROUP 

6 . 

OF 

a 

53. . 

SSO » 

0,011280. 

Mi (VAR) 

a 

GROUP 

7., 

DF 

m 

53. . 

SSO » 

0.005560. 

MS 1 VAR ) 

a 

GROUP 

6 . 

OF 

m 

5 3. . 

fill) » 

0.0066 /II . 

Mi (VAR 1 

m 

GROUP 

9. 

or 

a 

53. . 

SSO » 

0.003365 . 

MS ( VAR > 

m 

GROUP 

10. 

OF 

8 

53. . 

SSQ 9 ■ 

0.009136. 

MS (VAR) 

A 

GROUP 

11 . 

DF 

B 

53. . 

SSO B 

0.005552 . 

MS ( VAR ) 

tt 

GROUP 

1? . 

DF 

B 

S3. * 

SSQ « 

0.009072 » 

MS ( VAR 1 

a 

GROUP 

13. 

or 

M 

50. . 

SSQ b 

0.008273, 

MS 1 VAR ) 

M 

TOTAL. 

DF 

■ 

695.. SSO * 

0.2323653. 

MS ( VAR ) 

A 

WI'THIN 

GR. 

. DF 

W 

633 

* t ii.Sfi M 

0109361960 , MS 

BETWEEN GR 

. DF 

a 

12 

• t SSO * 

0.13666593. MS 


c NUMBER (BETWCEN GR. /WITHIN OR. MEAN SQUARES)' 77.751 


PLAOUE STUDY-ANOVA VOID X 10 _ TABLE NO. 3-C 

GROUP 1 . Ol- • lU6.» bio • 0.01 76 30 . Miit VAN > ■ 

GROUP 2. DF * 107.. S5Q ■ 0.009916, Mi l VAR ) ■ 

GROUP 3, DF « 107.. 050 ■ 0.0, >0101. Mi l V aR I *, 

GROUP At DF » 107.. SSQ ■ '0.010021. Mi t V«R l « 

GROUP 5. DF » 107.1 SSQ « 0,013035. MS t VAR) “ 

GROUP 6. DF - 53.. SSO '* 0.005552. Mi (VAR) ■ 

GROUP 7. DF ■ 53*. SSO » 0.009^72, MS t VAR) « 

GROUP 3. DF * 50»* SSO “ 0.008273. MS(VAK) * 

TOTAL. DF » 695.. SSO = 0.2328656. Mi 1 VAR 1 * 

WITHIN GR.. DF ■ 683.. SSO “ 0,09960919 » MS * 

BETWEEN GR. DF » 7.. SSO « 0.13365666. MS « 

F NUYtiER (BETWEEN OR. /WITHIN GR. MEAN SQUARES) « 131. 963 


0.OUU1A5 * 

S I G 

W 

0 . Ul <jOi) » 

/>b A < 

» 

J*«!.i‘>o<» 

O.ouoidiU 

,510 

» 

U. 01i74f 

'.C.A.H 

m 

0 •clt'J'1 

0 * Uj JJb 9 * 

ilG 


0 4 Ou 7b 3 • 

A&CS 

a 

o • ** jy 

U*UOJ126 ♦ 

i I G 

■ 

O.OJLIOJ * 

*i£ Ain 

M 

J • 0 Z 3 o X 

0* t 

ilG 

M 

0 « J 1 bZ b » 

Ml A 4 

m 

0 • *. ** yn 

0 • JOOZi Z t 

S1G 

M 

Of Jl4Uo f 

i’iL^N 

a 

0 • *1 i> W V V 

0 • 000 1 0*4 « 

S1G 

m 

\JwOlvZZ 9 

MDU 

* 

- Oi,’i.t>yw 

0 • 000013** « 

5 1 6 

a 

J • 00 /i V f 

‘«L'\.* 

A 

J • k*. / i‘4 

O.OJOO U * 

5 I G 

m 

Of JOSU4 * 

i<lL 

a 

J • «. x «! 

0.00017,* t 

SlG 

* 

O.OiJl** » 

Mtl Ati 

a 


0 • 0 j01v/4 » 

SlG 

• 

U. 010^3 * 

At AN 

■ 

0*4. X ooi 

0«oJ0X7l t 

SIG 

« 

O.Ui JOd • 

>1L An 

a 

j*4.y jji 

0«0JUl6!> t 

SlG 

B 

O.Ui*iti6t 

me a,* 

a 

0*1.1. / U*4 

0.000335, S1G 
0.0001 66u9 
0.01120333 

B 

O.OXcUO* 

tfEA.S 

■ 



VI , OuO 10 7 , 

5 ( G 

M 

0.01296 » 

HL An 

« 

J • J JtiUD 

0.000092, 

SlG 

a 

0.U09u2 , 

Mfc A»4 

a 

0 • ** «. 3 v o 

0.000263, 

SlG 

a 

0. J 1 3t> 1 , 


a 

il.i'idl/ 

0.OJJU93 , 

blG 

a 

0.OJ9O 7. 

I'lbAl'l 

■ 

o . *■ t Ofc 

0.000121 . 

SIG 

a 

0 • J 1 10 3 , 

i'ILAiV 

a 

0.21,89 

o.oooloo . 

b I G 

a 

0.01023. 

flLAH 

a 

J..1 Owl 

O.0UO171 > 

bIG 

a 

0. Ol JOS . 

.St: AW 

m 

0.25007 

0.000165 * 

blG 

a 

0.01236. 

ML AN 

a 

0. 22 /up 

0.000335, 

SIG 

<3 

0.01830, 


a 

0»200w9 


0.00016669 

0.01906520 



PLA'JUF fiTUQY-ANOVA InFO 


STHfvNriTH X .01 


T AIM r. . 10 . ’'.-A 


GROUP 

i» 

DF 

n 

Q • ♦ 

SSQ - 

0,4111929 , 

MSI VAR 1 " 

GROUP 

? ♦ 

OF' 

a 

8i i 

sso » 

3.397953, 

MSI VAR 1 “ 

GROUP 

3 t 

OF 

a 

8* • 

sso » 

0.575986, 

MS ( VAR 1 

GROUP 

4, 

OF 

a 

8 • * 

sso <■ 

0. 624(301 , 

MSI VAR l' 

GROUP 

& • 

OF 

■ 

8.i 

sso » 

1.657994 , 

MS (VAR 1 

GROUP 

6 i 

OF 

a 

» • 

sso » 

1.523972 . 

MS 1 VAR 1 

GROUP 

7 * 

OF 

m , » 

8 . * 

sso » 

1.70793 7 » 

MS (VAR) 

GROUP 

8* 

DF 

a 

,3. t 

sso * 

3.262166 ■ 

MS (VAR I 

GROUP 

9, 

or 

M 

8 • t 

sso * 

5,046390 , 

MSI VAR )’ 

GROUP 

10. 

or 

a 

8 • * 

sso • 

0.466164 , 

MSI VAR 1 

GROUP 

11. 

DF 

xt 

8.i 

SSQ * 

0.320316 , 

MS l VAR 1 

GROUP' 

12 . 

OF 

m 

U. ♦ 

sso ’» 

5.620429, 

MS I VAR ! 

GROUP 

13 . 

OF 

a 

B.t 

SSO 

0.666194, 

MS I VAR) 

GROUP 

14, 

OF 

a 

8*» 

sso ». 

1.999496 . 

MS I VAR 1 

GROUP 

15 . 

OF' 

a 

8 . * 

sso « 

4.107596 , 

MS 1 VAR ) 

GROUP 

16, 

OF 

m 

«. t 

sso » 

0.47,1768 . 

MS I VAR I 

GROUP 

17, 

or 

a 

8. f 

sso * 

2.939064 , 

MS (VAR) 

GROUP 

18, 

Of 

a 

8 « ♦ 

sso * 

9. 44 J 2 10 , 

MS I VAR ) 

group 

19, 

OF 

a 

8# » 

sso * 

4.760356 , 

MSI VAR) 

GROUP 

20, 

OF 

c. 

8 * * 

SSQ » 

4.112162 , 

MS 1 VAR ) 

GROUP 

21 . 

OF 

■ 

8.i 

SSQ « 

4.483931 , 

MSI VAR) 

GROUP 

22, 

OF 

a 

8 • 9 

SSO ” 

2.473345 . 

MSI VAR) 

GROUP 

23, 

OF 

a 

8 * » 

sso ■ 

0.571270, 

MSI VAR) 

GROUP 

24 , 

UF 

a 

8 • * 

sso * 

5.6004 31 , 

MS I VAR ) 

GROUP 

25, 

DF 

M 

6.9 

sso « 

1.027129, 

MSI VAR ) 

GROUP 

2 6 . 

OF 

a 

8. ♦ 

sso * 

9. 77,4681 » 

MSI VAR ) 

GROUP 

27. 

OF 

a 

8 . t 

sso • 

3.006829 , 

MS I VAR) 

GROUP 

28, 

OF 

m 

8. t 

SSO/* 

4.68 3035 . 

MS 1 VAR ) 

GROUP 

29, 

OF 

a 

8. 9 

sso * 

9.256645 , 

MSI VAR) 

GROUP 

30, 

OF 

a 

8.9 

sso » 

7.97,0250 , 

MS 1 VAR ) 

GROUP 

31 . 

OF 

a 

n. # 

sso ,« 

2.094723 . 

MSI VAR) 

GROUP 

32, 

OF 

a 

8.9 

sso » 

2.12 3844 , 

MS 1 VAR ) 

GROUP 

13 , 

OF 

a 

8.9 

sso * 

1.033639, 

MSI VAR) 

GROUP 

34 , 

OF 

a 

8.9 

sso » 

3.380366. 

MS I VAR) 

GROUP 

35. 

OF 

a 

8.9 

sso * 

2.020251 , 

MS 1 VAR I 

GROUP 

36 ♦ 

DF 

a 

8.9 

SSQ “ 

1.055491 , 

MS I VARI- 

GROUP 

37, 

DF 

a 

* 8.9 

SSQ « 

1.323912 . 

KS 1 VAR ) 

GROUP 

38 , 

OF 

a 


sso « 

0.584665 • 

MS I VAR ) 

GROUP 

3 9, 

OF 

N 

8.9 

sso » 

6.026613, 

MS 1 VAR ) 

GROUP 

40. 

OF 

a 

8*9 

sso » 

2.295101 , 

MS I VAR ) 

GROUP 

41 . 

OF 


8*9 

sso ■ . 

1.5/1707, 

MS I VAR > 

GROUP 

42, 

OF 

a 

8.9 

sso * 

8,753175 , 

MSI VAR) 


0.060241, 

S1G 


0.24544, 

I'lhAiS 

a 

*♦ • yJ U 1 <. *t 


0.424 744 , 

SIG 


0,65172, 

Ml Ah 

* 

‘♦•liluJt 


0.0 72373 , 

SIg 


0. 26902 , 

ML AN 

a * 



0.078000,' 

S 1 G 


0.27928 , 

MEAN 


J. VAiy-3 


0.20/249, 

SIG 


0.45524, 

ML Ah 


A* U 


0.3 04 794. 

SIG 


0.55208 , 

ML An 


2 • vU’Hd 


0.213-i92, 

S 1 G 


0.46205, 

Ah 


3«7(WJLi 


0. 407771 . 

SIG 


0.63656, 

ML An 


4 • JoV 


0,631046 • 

SIG 


0 • 7 -A 3 8 , 

MC AN 


<m j a 4 / 


O.opo2 70 , 

SIG 

B 

0.24139, 

1’lC.AN 


• A u u j V 


0.040039, 

SIG 

C 

0.2 JO 09 , 

MtA.N 

a 

J • U3 


0. 702653, 

SIG 


u .d 3610 , 

ML AN 


A* / SJJ* 


0.108274 ■ 

S 1 G 


0.32905, 

pit A n 


*>*«.«. jyi 


0.249937 , 

SIG 


0* 49993 , 

p<K A >j 

a • 

!>•»♦•/ 2j2 


0.513449, 

SIG 


0. 71635 , 

,*ib AN 


1 MV/l/i 


0.05 7 723. 

SIG 


0. 2402 5 , 

ML An 




0.3/3635, 

SIG 


0 « u 1 1 2 5 , 

.'■C An 


1/ • U'l J f / 


1. 160401 , 

SIG 


1 *06646 , 

ML Art 


0 • X Vo /l> 


0.595J44, 

SIG 


0.77137. 

Pit AH 

- 

b • >2 v*o 


0. 514020, 

SIG 


0. 71695, 

Mb AN 


*> • a2 3 *.3 


0.560491, 

SIG- 


0. 74663 , 

Mb AN 


b* o / j It 


0.309168, 

SIG 

a 

0. 55602 , 

ML AN 


4 ♦ /l* *9 


0,071408. 

SIG 


0.26 722, 

ML An 


b *,0111)2 


0, 72505 3 , 

SIG 


0.65150, 

ML Ah 


*> ♦ li o 2 V V 


0.126391 , 

5 1 G 


0.39631, 

MC AM 


** • c 1 -tsJd 


1 , 220565 , 

SIg 


1,1 048 0 , 

i'.lAh 


J • *>,>2 / ( 


0. 376103 , 

SIG 


0.6i 327 , 

ML An 


2 ♦ 1? •• **0 2 


0.5U5J79, 

SIG 


0 , 7 o 5 1 0 , 

■'if: Ah 


2 • t»:»o jt 


1.157355. 

SIG 


1.0 75.80, 

MEAN 


j*oyo»a 

0.995031 . 

alG 


0,99731. 

Ml An 


/Jl 


0.261640, 

SIG 


0.9 1170, 

MC AN 


2 « i i *♦ n 2 


0.265480, 

SIG 


0,51524, 

Ml An 


20J/V1 


0. 129204 , 

SIG 


0.35945, 

ML AN 


2 « i. / JoJ 


0.422545, 

SIG 


0.65003 , 

Ml An 


2*o->ovd 


0.252531 . 

SIG 


0. 9 0232 , 

Mb An 


2 • 'tsiub 


0.131936, 

SIG 


0.36323, 

MbAn 


2 • o1,Jh2 


0. 165489, 

SIG 


0 • 40660 , 

Mb AN 


b • o v l jo 


0.O?3o8J» 

SIG 


0,2 7033, 

KtrtM 


*♦ »iiJ04.Q 


0.753576 , 

SJU 


0,86608* 

ML pin 


b * i> 2 i •* a 


0.286697, 

SIG 


0, 53 8o 2 , 

Mb Ah 


5 * 7J 


0,196463 , 

SIG 


0, 44324 , 

ML An 


b « U\l2 lb 


1.094146, 

SIG 


1.04601 , 

ML AN 


A* OJ /2»* 




N> 

LQ 


TABLE NO. A- A (cont'd) 


group 

*3. 

or 


a. . 

SSQ 

a 


A. 1A7912 , 

MS ! VAR ) 

GROUP 

A A . 

OF 


B.. 

SSQ 



1.7 A 9126. 

MS 1 VAR 1 

GROUP 

AS. 

OF 

a 

8., 

sso 

M 


2.819798, 

MS ( VAR 1 

GROUP 

A6. 

OF 


a. » 

SSQ 

M 


A. 159665 . 

MS (VAR) 

GROUP 

A7. 

OF 


a. . 

SSQ 

a 


2.3A9629 , 

MS ( VAR 1 

GROUP 

AS * 

OF 


8., 

SSO 

a 


7.724686 , 

MS (VAR 1 

GROUP 

A9 . 

OF 


8* , 

SSQ 

a 


A. 816361 , 

MS (VAR) 

GROUP 

30. 

OF 


H. , 

SSO 

M 


2.1 18 66 A , 

MS ( VAR 1 

GROUP 

Si. 

■ OF 


0 . , 

SSQ 

a 


9.310459 » 

MS (VAR) 

GROUP . 

s?. 

OF 


0. » 

SSQ 

a. 


2.196590 . 

MS < VAR ) 

GROUP 

53. 

OF 


fl. , 

SSQ 

a 


12. 7 5 9 1 A 2 , 

MS ( VAR 1 

GROUP 

5 A . 

OF 

a 

,11.. 

SSQ 

a 


3.A765A9 « 

MS ( VAR 1 

GROUP 

55. 

OF 

a 

8 . * 

SSO 

a 


1.767709. 

MS < VAR 1 

GROUP 

56, 

OF 

a 

8. , 

ssb 

X 


8.158AA6, 

MS < VAR 1 

GROUP 

57 . 

OF 

a 

8. , 

SSQ 

• 


2.702690, 

MS ( VAR.) 

GROUP 

SB, 

OF 

m 

fl. » 

SSO 

« 


A. 368293, 

MS ( VAR ) 

GROUP’ 

59 . 

OF 

■ 

n. , 

sso 

M 


6.44264/ . 

MS 1 VAR ) 

GROUP 

60, 

or 

■ 

a . . 

SSQ 

a 


7,133220. 

MS 1 VAR ) 

GROUP 

61 . 

OF 

M 

8. . 

SSQ 

M 


0.30AA22 » 

MS ( VAR > 

GROUP 

6? , 

or 

a 

u. , 

SSQ 

a 


1.220468. 

MS ( VAR I 

GROUP 

63. 

OF 

a 

8. . 

SSQ 

a 


1.986633 . 

MS 1 VAR ) 

GROUP 

64 p 

OF 

M 

fl. , 

SSQ 

m 


9 , 5 2 8 A 5 7 » 

MS < VAR 1 

GROJP 

65 . 

OF 

» 

8. . 

SSQ 

m 


2.17A090, 

MS ( VAR l 

GROUP 

66 , 

OF 

K 

fl. » 

SSO 

a 


2.85507B , 

MS ( VAR ) . 

GROUP 

67. 

OF 

M 

fl. . 

SSO 

M 


0.337518 t 

MS ( VAR ! 

GROUP 

68. 

OF 

9 

8 • t 

SSO 

s 


1.237725 , 

MS ( VAR 1 

GROUP 

69. 

OF 

a 

a.. 

SSQ 

* 

•9 


0. 388032 « 

MS ( VAR ) 

GROUP 

70. 

OF 

a 

6. < 

SSQ 

a 


1.906665 , 

MS 1 VAR ) 

GROUP 

71, 

OF 

m 

8.1 

SSQ 

u 


0.5A73UA , 

MS ( VAR ) 

GROUP 

72. 

OF 

a 

fl. » 

SSQ 

e 


0.397790, 

MS ( VAR > 

GROUP 

73, 

UF 

M 

5. . 

SSO 

M 


A. 199599, 

MS ( VAR ) 

GROUP 

7 A , 

OF 

■ 

a. . 

SSO 

id 


A. 1115 A 7 , 

MS ( VAR 1 

GROUP 

75, 

OF 

a 

Si 4 t 

sso 

* 


H.000A59 » 

MS ( VAR ) 

GROUP 

76. 

UF 

M 

8 • » 

SSQ 

m 


13.513350 , 

MS ( VAR I 

GROUP 

77 » 

OF 

a 

8# • 

SSQ 

M 


8*338520, 

MS (VAR) 

GROUP 

7 8 i 

OF 

m 

8. t 

SSO 

m 


10.038376 » 

.MS (VAR) 

TOTAL. 

OF 

m 

695. , 

SSO 

m 


22A9. 775 72/12, 

MS ( VAR I 

tflTHjH 

OR. 

. or - 

618. , 

sso 

It 

293.96207011. MS 

RKTurti 

‘1 O'J 

. OF ■ 

.77. , 

■so 

a 

195 5 • 112 36'3M9A , .1!) 

F MUWIFR (RETWEFN 

GR. 

/vll HUM 

OK « 

ME Arl SUUARE'Jl ■ 



0.318689. 

SIG 


0 . 720 J6 , 

MtA.l 

a 


0.218660, 

S16 


0.46/5 9. 

Mt AN 

a 

t* • d / < J 

0.352676, 

SIG 


0.59369, 

Mt All 

a 

5 ♦ H V o '.»«♦ 

0.519958. 

SIG 


U. 72103 , 

Mb AM 

a , 

Hiaiu/t 

0.29370 3 . 

SIG 


0.66194, 

Mt AM 

a 

b 4 1 *m l i 

0.965585, 

SIG 


0.98264, 

Mb AM 

- 


0,602065, 

SIG 


0.77591, 

ME AM 

a 

6 ♦ y b** 

0. 204450', 

SIG 


0 . 6 1 4 2 5 i 

i'll. AH 

a 

1 * %j i* i / 

1 , 16 380 / , 

S I G 


1.0/8/ 9 , 

Mb AM 


o • ob 

0.2 76573 . 

SIG 


0.52399, 

ME Aa 

a 

o * V J v 6 

1.596892, 

SIG 


1.26289 , 

MEAN 

a 

l. itl tv 

0, ‘♦36568. 

SIG 


0 » 6592 1 • 

Mb A.i 

a 

0* D J JuV 

0.22096 3 » 

SIG 


0.4/ 006 , 

Me Ah 

a 

OlOUMEJ 

1.019805. 

Slo 

S 

1.00985 » 

ME AH 

a 

/.i 

0. JJ7U36. 

SIG 


0.58123, 

ML AM 

u 

O • V U 3 1 A 

0.56UOJ6 . 

SlG 


J. 73894 , 

hit Ail 

a 

1 • L d out) 

0,810318, 

S I G 


O.VGUi 7. 

ME Ah 

m 

t *«*• l J / 

0.6 91 0 52. 

Slo 


0 , 94 4 2 / f 

ML AH 


b« Jt. lot 

0.038052, 

SIG 


0. 19507. 

MEAN 

m 

7.b fli 1 

0.152561, 

SIG 


0.39059, 

ML Ah 

* 

V • i'J 

0.268329. 

SIG 


0.49832, 

ML Ah 

a 

Q * a 

1.191057. 

SIG 


- 1.09135, 

ML All 

a 

0*1 hoa 

0.271761, 

SIG 


0.52130, 

ME Ail 

M 


0.356886. 

SIG 


0.59739. 

Mb Ah 

a 


0.022189, 

S I G 


0,20540, 

Mb AM 

a 

£ • !>*!♦> 

0.156715, 

SIG 

a 

0.39333. 

ME AH 

a 

<!♦ /tf.5b3 

0.068510, 

SIG 

a 

0.22u26 » 

Mb Ah 

a 

<i • O / J 4> i 

0.225833, 

SIG 

a 

0.4/521, 

MEAN 

a 

* V y « /d 

0 » 0686 1 3 i 

S I G 

a 

0.26165, 

Ml AN 

■ 

« Jy sf i / 

0.069723 i 

SIG 

a 

0.22298, 

mean 

a 


0.839919, 

Slo 

a 

0 .9164 /» 

ml Aii 

a 

b*'r* J JJ 

0.513963, 

Slo 

« 

0.71639. 

MEAN 

a 

b • uvi 

1. 000057, 

SIG 

« 

1.00002, 

Mb An 

a 

6* 1 

1.689163, 

SIG 

- 

1.2 99ud , 

MEAN 


b • tt v / 

1.062315. 

51 G 

a 

1.02093, 

MEAN 

a 

b • Jti 7 ^ a 

1.266/97, 

SIG 

a 

1.1201 /. 

ME All 

a « 

b *o / />j / 

3.23/087, 

SIG 

a 

1. 79919, 

ME ah 

m 

& * / 


0.47565069 

25.40030726 



PLAOUE STUOY-ANOVA INFO. STRENGTH X .01 TABLE NO. U-ti 


GROUP 

1 . 

UP 

0 

60. . 

SSO 

a 

1 5 * 2 8 2 6 9 A , 

MSI VAR 1 

tt 

GROUP 

2. 

OF 

a 

53., 

SSO 

s 

23.920941 , 

MS ( VAR ) 

C 

GROUP 

3. 

OF 

a 

53. . 

SSO 

- 

26.069603 , 

MS (VAR) 

" 

GROUP 

A. 

OF 

a 

5 3. . 

M,0 

M 

30. 3 / J A ft , 

MS (VAR | 

a 

GROUP 

5 < 

OF 

«r 

53. , 

660 

0 

51.676529, 

Mb) VAR) 

B 

GROUP 

6 . 

OF. 

a 

53. i 

SSO 

a 

13.601511 , 

MS I VAR) 

a 

GROUP 

7. 

OF 

a 

53., 

SSO 

n 

29. A 1189? . 

MS (VAR) 

n 

GROUP 

I). 

or 

m 

6 3., 

SSO 

m 

29, 11,9316 , 

MS (VAN) 

- 

GROUP 

9. 

OF 

m 

'43., 

SSO 

a 

A5 . 5 5 7 3 A 0 . 

MSI VAR) 

B 

GROUP 

10, 

nr 

m 

53. , 

SSO 

« 

52.610082 , 

MS'tVAR 1 

ts 

GROUP 

1 1 , 

OF 

m 

AT. , 

SSO 

a 

•li'.F'tm l i 

< 

> 

H 

GROUP 

12, 

OF 

M 

53. , 

SSO 

a 

U. 760444. 

MS 1 VAR ) 

M 

GROUP 

13, 

OF 

B 

50. , 

SSO 

* 

53.656523, 

MS ( VAR ) 


TOTAL. 

OF 

a 

695. , 

SSO 

a 

22A9. 7756977, 

MS (VAR) 

a 

WITHIN 

GR • t r 

a 

633. . 

Si>0 » 

A15.0232U69B, MS 

OETWCCN 

GR 

. OF 

a 

12. , 

SSO ■ 

18 JA *7524118 A, MS 


f noYi-nn imtrwn:;i os . /within or. mean squares) • 251 . si9 


to 


oiLACIUE STUDY-ANOVA INFu. ST RENO TH X .Ul IAJlL NO. 4-L 


GROUP 

1, 

or 

M 

10A. , 

SSO 

a 

42.8 A 6 6 7 9 , 1 IS (VAR) 

GROUP 

2, 

OF 

» 

107. , 

SSO 

U 

’56.540287, MS (VAR) 

GROUP 

3, 

or 

a 

107. , 

SSO 

V 

80.3 16 8 36 . MSI VAR 1 

GROUP 

A, 

OF 

a 

• 107. , 

SSO 

a 

69.3084 16 . MSI VAR) 

GROUP 

4, 

OF 

a 

107. , 

SSO 

4 

u 

102.498604 , MS (VAR) 

GROUP 

6 , 

OF 

ct 

53., 

SSO 

D 

32.282911. MS (VAR ) 

GROUP 

7, 

OF 

B 

53, , 

SSO 

« 

11.760444, MS (VAR) 

GROUP 

8, 

OF 

S3 

50k. 

SSO 

K 

53.656523. MS(VaR) 

TOTAL. 

OF 

a 


695., 

SSO ■ 

= 

2249.7768197, MS(VmR) 


WITHIN GR , , OF » 68e.» SSO = 438.26850199, MS » 

■3ETWEEN GR. OF - 7.. SSO =• 1311.50731754, MS “ 

F MIMSES ( BETWEEN ,GR. /WI THIN CiR. MEAN SQUARES) » 406.247 


0.306663 , 

Si 6 

m 

0.86266, 

AL Art 

- 

•3. «.• >VJ 

0.A31JJ8, 

,SlG 

a 

. 0.6/181, 

MC Art 

= 

4.20250 

0. ‘1/3011, 

S1G 

m 

0 • 6d 7 15 , 

.•JUAN 

- 

5.', 3014 

0.6 13084 , 

8 Hi 

» 

0. t'j tj,' t 

MUArt 

a 

0 .4 -lot 3 

0. 916028 » 

510 

m 

0.98/43, 

ML Art 

u 

/.i'/.J, 

0. 266632 , 

$10 

« 

0«5uo6S , 

.*;t av 

a 

2 .4*, 2 It 

0. 666073 . 

SlG 

a 

0. 14510, 

i'iC Art 

a 

6 • 2 / 1 > 1 

0.561690 , 

S 1 V, 

M 

0. 1 4 9 J 3 , 

ml. Art 

* 

6 50 

0*6696 12 . 

SIG 

M 

0.92713, 

rffc A N 

a 

7.062 52 

0.992643, 

SIG 

« 

0.99631, 

••iUAN 

a 

6.05241 

0.609111, 

5 Hi 

m 

0. 700-1 5 , 

KK an 

U 

II. 16 500 

0.221895, 

SIG 

a 

0.47105, 

iMti Art 

a 

2.033.6 

1 .0 13130, 

SIG 

a 

1.03592, 

Art 

a 

5.5olu8 

3.231087, 

SIG 

a 

1. 79919, 

Mb Art 

a 

6 ♦ 04 3 0 1 


0.60 1 64 1 36 
152. 39603435 


0*411916, 

SIS 

m 

0* (tH 1US) » 

i-iL AN 

■ 

*♦* Oi> *vy 

0.81 1068 , 

SIG 

a 

o* t 

l-lfc AH 

* 

t) ♦ 

0.751176, 

SIG 

M 

U « U0o70 » 

.-.L nh 

a 

2 • ti X uo j 

0.564286 , 

s I u 

■ 

y» /***i>u « 

ML AN 

- 

V • *. < ik!/ 

0.95/929, 

SI 0 

a 

0* Wu / J • 

MEAN 

a 

6 • V L> * 4i / 

0.609111. 

sio 

a 

U « /tiO** !> » 

.-'iL An 

u 

6 • L’jo^o 

0.221895, 

SIG 



1-IC.A., 

a 


1.073130 , 

SIG 

a 

1 * t 

Mt An 

R 

iua 

3.237087, SIG 
0.63701817 
268.78676973 

n 

X* 79919 • 

ME An 

a 

Jo / 



Number 
Var 1 
Var 2 
Var 3 
Var 4 
Var 5 
Var 6 
Var 7 
Var 8 
Var 9 
Var 10 
Var 37 


INTERACTIONS 

10 = 5 x 7 

11 = 5 x 8 

12 - 5 x 9 

13 = 1 x 5 

14 = 1 x 6 

15 = 1 x 7 

16 = 1 x 8 

17 .= 1 x 9 

18 = 2 x 3 


TABLE NO. 5A 

Strength Data Variable Designation 
Main Variables 
Temperature 
Belt. Speed 
Dew Point 
Atmosphere Amount 
Plaque Spacing 
1st Water Zone Temp. 

2nd Water Zone Temp. 

Plaque Sequence 
Thickness 

Response strength w/o Interactions 
Response strength with Interactions 


19 

— 

6 

X 

7 ' 

29 

= 

3 

X 

8 

20 

— 

2 

X 

5 

30 

= 

3 

X 

9 

21 


6 

X 

8 

31 

= 

4 

X 

5 

22 

= 

6 

X 

9 

32 

— 

8 

X 

9 

23 

= 

2 

X 

8 

33 

= 

4 

X 

7 

24 

= 

2 

X 

9 

34 

- 

4 

X 

8 

25 

= 

7 

X 

8 

35 

S3 

4 

X 

9 

26 


3 

X 

5 

36 

- 

•5 

X 

6 

27 


3 

X 

6 






28 

= 

7 

X 

9 







25 



TA3LE SO. 5B REGRESSION DATA 


PLAQUE STUOr STRENGTH W/O INTERACTIONS 


CONTROL CARO USED FOR THIS REGRESSION* 

1310 072 0.300 3,000 0 0 31003 03 3 0310 03 

TRANSSORVATIONS SPECIFIED FOR THIS regression*, 

91212 1 91-310 2 7121210 7371210 1 512 3 1 910 0 11337 0 

CONSTANT CARDS USED IN THIS REGRESSION 
1.125 0.130 

CODING MAX. » VARIA3LES IN NUMERICAL ORDER 


1366. 

000 

12.000 

54 

• OOO 

320*000 

CODING 

MIN. 

VARIABLES 

IN NUMER 

ICAL 

CROER 

1575. 

OOO 

6.000 

20 

.000 

333.300 

AVERAGES 







VARI 1> = 


0.2969* VARt 21 

£ 

-0 

.2241. VARt 

VARt 51= 


—0.0775, VARI 61 

= 

C < 3731 « VAR ( 

VARI 91= 


0.0373, VAR 1101 

= 

504 

.2924 

STANDARD 

DEVI 

ATIC-xS 





VARI 11= 


0.6355, VARI 2) 



.5752, VARt 

VARt 5 1 = 


0 • 9976 * V 

4RI 6) 

= , 

z 

* £5 « VARt 

VARI 91= 


0* 3388 t VARt 10) 

- 

- 175.9395 

SIMPLE CORREL 

ATI ON COEFFICIENTS 



VARS ( 1* 

1) = 

1. 000001* 

VA.R$( 

1* 

2 ) = 

0*261788* 

VARS ( 1* 

5 ) = 

-0. 262342, 

VARSt 

1* 

£) = 

123441, 

VARS t 1* 

91- 

-0. 664^22 » 

VARSt 

1* 

10) = 

C. 762156 

VARS < 2, 

2> = 

1 * 000001 » 

VARSt 

2* 

3) = 

C. 632436, 

VARS ( 2 1 

6 1 = 

3. 130363 » 

VARSt 

2r 

7 J = 

3*577708. 

VARS C 2* 

10)“ 

-3*351250 





VARSt 3 , 

3 1 = 

1*000001, 

VARSt 

3* 

4 I = 

-3.118545. 

VARS { 3 1 

7 1 * 

0.549437, 

VARSt 

3* 

a j s 

3* 013323. 

VARS C A, 

A) = 

1*000001 t 

VARS C 

4, 

5 5 = 

C.^56236, 

VARS ( 

aj = 

3*031573 * 

VARS t 

4* 

?! - 

C. 261033. 

VARS t 5. 

5 } - 

1.030031 . 

VA?St 

5 i 


3.553319, 

VARSt 5* 

9 j = 

0* 35232i> * 

VARS t 

5* 

:5! = 

—2 *-60335 

VARS ( 6* 

6 ) = 

1 « 0003 3 1 1 

VARSt 

6 * 

7) = 

C. 131112. 

VARSt 6 1 

10) = 

-3*191375 





VARSt 7 9 

7 1 = 

a * 00 CO 0 1 , 

VARSt 

7. 

e i = 

C* 127050, 

VARSt a* 

5 1 * 

1.000331* 

VARS t 

3 t 

51 = 

3.354439, 

VARSt 9* 

9) = 

1*000301* 

VARSt 

9 * 

10) = 

-3,639266 


FOR AN OVA * TOTAL SUM OF 5QUARES = 


16.000 

180.000 - 

112*000 

6* 

OOO 0.034 

0.100 


72.000 

63*000 

1* 

OOO 0.023 

3 ) = 


0* 

0955, VARI 

4) = 

-0*0853* 

7 ) = 


-0.2312, VARI 

8 ) = 

_ 0«v000» 

3 ) = 


-0. 

5909, VARI 

4 ) = 

0*9235, 

7 J = 


c * ■ 

4937, VARI 

8) = 

0*SS02, 

VftRSt 

1* 

3) = 

0.545688 

* VAlSt 

1. 41 = 

-0.293629, 

VARSi 

1 ,_ 

7) = 

0.407380 

, VxRSt 

1, 5 ) = 

0.004603, 

VARSt 

2. 

U', E 

0.189925 

♦ VARSt 

2. 5! = 

0.221655, 

VARSt 

2* 

31 = 

-O.OOOOUQ 

* VARSt 

2 , S) = 

0.044473. ' 

VARSt 

3* 

5 ) = 

0.221471 

, VARSt 

3 ■ 61 = 

0.279250, 

vars: 

5 « 

9 - = 

-0.230425 

0.525411 

, VARS; 

3.101 = 

- 0.217002 

V A-c5 { 

4 « 

5i = 

, VARSt 

4 , 7 i = 

-0.172016. 

VARSt 

4 , 

10) = 

-0.264735 



VARS i 

3 * 

7 ) = 

0.064374 

, VARSt 

5. 31 = 

0.012720. 

VARSt 

6 , 

61 = 

0,001713 

, VARSI 

6 ', 91 = 

0.039945 • 

VARSt 

7, 

91 = 

-0.155001 

, VARSt 

7,101= 

0.103345 

VaRs i 

£ . 1 C J = 

-0.030054 





22502363.0546 


STEP NUMBER 9 ENT=R VaRf s, r i 

° F «TI«At£' R tV.tlih 7 

GOOONEs! ge-=f f ~TION COEFFI CIS?? 0 -' *°§; ' WAL SS3 * SY A5=N. OFVAR. SSa 
CONSTANT TESM= 4721661946' -^.3573 


VAR 

1 

2 

3 

4 

5 

6 

7 

8 
9 


COErF 

89.201934 
-56.225235 
69i; 74364 
71.539566 
—61 • 3 "1269 
-26.633143 
6, 745643 

-5.575937 

-237.5=7156 


STD DEV 
COEFF 

5.5420 
5.2751 
10,06’47 
6.1536 
4.9373 
4,4071 
7.9115 
3.9921 
11 .5313 


T V-LUE 


BET.. C0 = FF 


16 

— 1 3 . 

5, 

11 

-1Z 

-5 

D 

— 1 * 

- 20 , 


9133 

6162 


7767 


0.4141 

-0.30-7 

0.2264 

0.367; 

-0.3402 

-0.1359 

0.0170- 

-0.0213 

—0.4474 


3297924,5053593 


^TSpw®“ cibU 


26 



PLAQUE STUDY STREGTH WITH INTERACTIONS TABLE SO. SC REGRESSION DATA 

CONTROL CARD USED FOR THIS REGRESSION 
1337 033 2 0.000 0.000 0 0 S1000 00 0 0000 00 

TRANSFORMATIONS SPECIFIED FOR THIS REGRESSION 
912X2 1 91010 2 7121210 7371210 1 813 0 1 910 0 610 5 7 611 5 B 612 5 9 

613 } I 1 £ 6i5 1 7 616 1 8 617 1 9 613 2 3 619 6 7 620 2 5 621 6 6 

? I £25 2 £ 62 t 2 9 625 7 6 626 3 5 627 3 6 62B 7 9 629 3 8 630 3 9 

631 A 5 632 8 9 633 4 7 634 4 8 635 4 5 636 5 6 

CONSTANT CARDS USED IN THIS REGRESSION 
1.125 0.100 

CODING MAX.. VARIABLES IN NUMERICAL ORDER 


•1868.000 12.000 54.000 820. DOO 16.000 180.000 112.000 

96.000 0.544 29840.003 335700.063 208380.031 11190.001 60*367 

1080.000 5.915 72.000 0.393 672.000 864.000 9450. J01 

13120.001 0.196 89600.015 4920.000 27.305 2880.000 

CODING HIN.» VARIABLES IN NUMERICAL ORDER 

1575.000 6.000 20.000 330.000 0.100 72.000 83.000 


0.100 0.002 161.000 10003.000 10000.000 

72.000 1.882 6.000 0.139 63.000 

38.000 0.025 10000.000 380.000 6.816 


72.000 83*000 

1595.000 40.935 

2.500 18C0.O00 

7.199 


6.000 - 0.034 1792.000 

648.000 20160.003 192. COO 

3.270 318.000 1.574 


1.000 0.023"*-' 

120.000 6375.000 

2.133 ■ 20.000 


AVERAGES 
VAR! 1>= 
VARt 51* 
VAR! 91= 
VAR I 13) = 
VAR! 17)= 
VAR ! 21 ) = 
VAR! 25 ) = 
VAR! 29)= 
VAR ! 33 )= 
. VAR! 37) = 


0. 2969 , 
-0.0775. 

0.0378. 
-0.1-33. 
- 0 . 0220 . 
-0.2332, 
-0.1662. 
. -0.2247, 
0.1067, 
504.2924 


VAR! 2 ) = 
VAR I 6 ) = 
VAR ( 10 ) = 
VAR (14)=' 
VAR ( 1S)=. 
VAR ( 22 ) = 
VAR !26l = 
VAR (30) = 
VAR 134! = 


STANDARD DEVIATIONS 
VAR! i)= 0.835 
VAR! 5)= 0.997 
VAR! 91= 0.335 
VAR 1131= 0.92? 
VAR ! 17 ) = 0.250 
VAR 121)= 0.55- 
VAR f 25 ) = 0.55? 
VAR! 29 ) = -0.522 
VAR 133)= 0.472 
VAR t 37 J = 179.93? 


0.8355. VARt 21= 
0.9976, VAR I 61 = 
0.3358, VARt 101= 
0.9294, VAR (141= 
0,2504, VAR(18)= 
0,55-5, VAR ( 22 J = 
0.5595, VAR (261= 
- 0.5220, VAR (301= 
0.4726, VAR (341= 
179.9395 


-0.2241, 
0.0761, 
-0.2265, 
0.3451, 
“0,1655, 
-0 , 0595 t 
-0.2933, 
0.0394, 
-0.2564, 


VAR ( 31= 
VAR! 71 = 
VAR (11)= 
VAR ( 151= 
VAR 1191 = 
VAR! 23) = 
VAR! 271 = 
VAR! 31)= 
VAR (351 = 


0.9752, VARt 3 ) = 
0.9135, VAR! 71= 
0.8409, VAR ! 1 1 J = 
0.53=6. VAR ! 1 5 J = 
0.6916, VAR l 1 9 ) = 
0.7315, VARI23)= 
0.8025, VAR ( 27) = 
0.5362, VAR ! 3 1 ) = 
0.5661, VAR (35) = 


SIMPLE CORRELATION COEFFICIENTS 

FOR ANOVA, TOTAL SUM OF SQUARES= 


0.0955, 

-0.2812. 

-0.4559. 

0.5612, 
-0. 1546. 
-0,2985} 
-0.1192, 
-0.1764, 
-0.1322, 


0.5909, 
0.4987, 
0.6936 . 
0.2050. 
0.7057, 
0.5515. 
0.6869, 
0.9252. 
0.6777. 


VAR! 4)= 
VAR! 81= 
VAR! 121= 
VAR! 161= 
VAR I 201 = 
VAR ( Z 4 ) = 
VAR I 231 = 
VAR (321= 
VAR (351= 


VAR! 41= 
VAR! 5 J = 
VAR (12!= 
VAR! 16) = 
VAR ( 20) = 
VAR! 2-1= 
VAR ! 23 )= 
VAR (321= 
VAR! 361 = 


-0,0853, 
0 . 0000 , 
-0.197 5, 
-0,0446 » 
-0.3057, 
-0.2057, 
-0,0229,. 
-0.1136. 
-0,1782. 


0.9235, 
0,6802 , 
0.8689, 
0.6339, 
0.8223, 
0.6737, 
0.4303, 
0.5316, 
0.9283, 


22502868.0546 


STEP NUMBER 29 ENTER VARIABLE 19 

S ^? A ??l £ |gS5 ” ESTIMATE* S8.31926 t RESIt) . JAL SSQ , By A0DN OFVAR. SSQ= 

MULTIPLE CORRELATION COEFFICIENT = 0.54833 

GOOO.NESS OF FIT, Ft 29 , 6661= 205.1817 

CONSTANT TERM= 330.245728 

VAR COEFF STD DEV T VALUE BETA COEFF 

COEFF 

- 1 463.426756 107.9656 4,2923 2.1518 

. 2 -155,736877 67.6298 -1.7772 -0.8440 

3 114.55224= 96.8055 1.1833 -C.3761 

4 -209.298797 125.3300 -1.6693 -1.0742 

8 592.364991 153.9438 3.7267 2.2393 

9 323.974915 151.3716 ’2.0076 0.6101 

10 - 26.575225 202.2776 0 .1313 0. 12J.2 

11 —36. 196540 19.8368 -1.3201 -0.1405 

12 -29.1043C9 33.1457 -0.3500 -0.140s 

13 -358.222351 220.9790 .-1.6210 -1.8503 

15 -239.022273 408.2432 -0.7079 -0.3294 

16 -240.209167 111.3417 -2.1574 -0.8463 

17 -593.2994=9 174.7753 -3.4232 -0.9326 

18 -102.236511 119.7064 -0,3540 -0,3929 

19 -1.7433C4 95.0351 -0.0183 -0.0063 

21 45.503929 24.8928 1.3279 0..478 

22 154.621673 95.9818 1.6109 0.62B5 

23 56.797714 38.3707 1.4302 0.=741 

24 191.142029 102.1321 1.8715 S* ^ 2 ±2 

25 -208.001692 95.3578 -2.1312 -0.6468 

26 366.763921 93.7426 3.9125 1.6359 

27 -259.578491 109.0200 -2.3310, -0.9910 

28 -37.319000 114,3413 -0.3263 -0.0893 

29 13.137533 64.8701 0.2025 ■ 0.0381 

31 -219.369965 96.7032 -2.263- -1.1280 

32 -272.247254 93.4037 -2.9147 -O.oSJQ 

33 493.866761 279.2557 1.7655 

34 -50.631435 40.6820 -1.2445 -0.1592 

36 277.295410 • 73.2918 3.7834 1.4306 


2265157.0058593 


27 - 



Number 


TABLE NO. 6 A 


Var 1 
Var 2 
Var 3 
Var 4 
Var 5 
Var 6 
Var 7 
Var 8 
Var 9 
Vhr 10 
Var 37 


INTERACTIONS 


10 

— 

5 

X 

7 

19 

= 

6 

X 

9 

28 

= 

3 

X 

7 

11 


1 

X 

3 

20 


2 

X 

5 

29 

= 

3 

X 

8 

12 

— 

5 

X 

8 

21 

- 

2 

X 

6 

30 

= 

3 

X 

9 

13 

= 

5 

X 

9 

22 


7 

X 

8 

31 


4 

X 

5 

14 

= 

1 

X 

6 

23 

= 

2 

X 

8 

32 

- 

4 

X 

6 

15 


1 

X 

7 

24 

- 

2 

X 

9 

33 

= 

4 

X 

7 

16 


1 

X 

8 

25 


7 

X 

9 

34 

= 

4 

X 

8 

17 

- 

6 

X 

7 

26 


3 

X 

5 

35 

— 

4 

X 

9 

18 

- 

6 

X 

8 

27 


8 

X 

9 

36 


5 

X 

6 


Free Volume (Void) Data, Variable Designation 

Main Variables 

Temperature 

Belt. Speed 

Dew Point 

Atmosphere Amount 

Plaque Spacing 

1st Water Zone Temp. 

2nd Water Zone Temp. 

Plaque Sequence 
Thickness 

Response void w/o Interactions 
Response void with Interactions 
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PLAQUE STUDY FREE VOLUME X lOOO. W/O INTERACTIONS 

i ^S N ^ R 2 L -, C ^ R 2 LISSO FOR THIS REGRESSION 

1310 073 0.000 0.000 0 0 51000 00 0 0010 00 

o*n'^ S ? 0 2‘ < S T I 0 ^ S .> Sf5£CIFIED F0R THIS REGRESSION 

9.010 199922990 53710 9 1 B13 0 1 910 0 91037 3 

CONSTANT CARDS USED IN THIS REGRESSION 
0.100 0.0031000.000 


TABLE KO. 6B REGRESSION DATA 


CODING MAX. » VARIABLES IN NUMERICAL ORDER 


1868.000 


12.000 


59.000 


GGOING MIN.. VARIABLES IN NUMERICAL ORDER 


1575.000 


AVERAGES 
VAR I 1)3 
VAR t 5> = 
VARt 9)* 


STANDARD DEVIATIONS 
VARt I!* 

VAR t 51* 

VAR! 9) a . 


SIMPLE CORRELAT 
1 

-0 

-0 


6.000 


20.000 


820.000 16.000 180.000 112.000 

360.000 0.100 72.000 83.000 


0.2969* VARt 2}« 
-0.0775. VARt 6 >* 
0.0378. VAR(IO)* 


“0.2291, VARt 31 ■ 
0.0781* VARt 71« 
23.0076 


0,6355, VARt 21* 
0.9976, VARt 6 )= 
0,3388, VARtlOl* 


0,9752, VARt 3). 
0.9135, VARt 7) = 
1.8339 


VARSt 
VA-St 
VARS l 
VARS t 
VARSt 
VA=St 
VARSt 
AR5 t 


VA _ 
VARS t 
VARSt 
VARSt 
VARSt 
VARSt 
VARS < 
VARSt 
VARSt 8 
VARSt 9 


11 = 
51 = 
91 = 
21 = 
61 = 
101 = 
31 = 
71 = 
91 = 
81 = 
51 = 
91 = 
61 = 
101 = 
71 = 
81 = 
91 = 


ION COEi 
. 000001 
.262392 
♦ 66 9*23 
.000001 
. 100663 
.093512 
•OCOOOi 

, 5 999 R7 
,000001 
.031573 
.000001 
. 362S26 
.000001 
092333 
.000001 
•COOOOI 
• OOOCOi 


FFICIENTS 
VARSt 1, 21 
VARSt ‘ 


61* 

» VARSt 1,101* 
» VARSt 2, 3 1 = 
. VARSt 2* 7>» 

. VARSt 3, 91= 

• VARSt 3, 81* 
> VARSt 9. 51* 
f VARSt 9, 9> = 
» VARS I 5, 61* 

• VARSt 5*101* 

* VARSt 6 , 71* 

. VARSt 7, 81* 

* VARSt 8 . 91* 
« VARSt 9*101= 


0.261788* 
-0.128991 , 
-0.668595 
0, 632936 , 

0.577203, 

-0.118595, 
0.013823, 
0, 686236 , 
0.261023 , 
C. 358819, 
0.3S3C20 
0 . 101112 , 

0.127050, 

0.059989, 

0.999896 


0.0955* VARt 91* 
-0.2812* VARt 81* 


0.5909* VARt 91" 
0.9987* VARt 81" 


6*000 

1.000 


-0.0853* 

0 . 0000 . 


0.9235* 

0.6802* 


0,039 

0,023 


VARSt 

VARSt 

VARSt 

VARSt 

VARSt 
V9RSI 
VARS I 
V9R5t 
VARSt 

VARSt 

VARSt 

VARSt 


It 

3! 

sc 

0.595638* 

VARSt 

It 

9 ] = 

-0.293629, 

1 • 

7 J 

38 

0. 907880, _ 

VARSt 

it 

8)* 

0.009603* 

2* 

4] 

= 

0.189925, 

VARSt 

2* 

5) = 

0.221655* 

2 » 

8 1 

=z 

-0.000000,. 

VARSt 

2 * 

9 ) = 

0.099973* 

3 « 

5] 


0.221971 , 

VARSt 

3. 

6 ) = 

0.279250, 

3 * 

9) 

— 

-0,230925, 

VARSt 

3 * 

10) = 

-0.235392 

4> 

6 3 

— 

0.525911, 

VARSt 

4* 

7) = 

-0.172018, 

4 » 

103 

— 

- 0.262526 




5 t 

7) 

It 

0.069379, 

'VARSt 

5» 

81 = 

0.012720, 

6 » 

81 

= 

0,001713, 

VARSt 

6 1 

9 ) = 

0.089995* 

7. 91 
8.101 

S3 

-0.155001, 

0.053120 

VARSt 

7 » 

10) = 

-0.197108 


•FOR ANOVA* TOTAL SUM OF SQUARES" 


2337.5185 


STEP NUMBER 9 ENTER VARIABLE 2 

5 VAR? AR 21 E 2^ R ° F ESTIMATE- 0.18919 2 

«&TIPLE CORRELATION COEFFICIENT °0?9950p IDUAL SS0> 8Y AD0N 0FVAR * SSQ" 
GOCuNtSS Or rIT»F{ 9 , 

CONSTANT TERMi 22.837989 7583.0722 - 


23.2620201 


VAR 

1 

2 

3 

9 

5 

6 

7 

8 
9 


COEFF 

-0.031353 

-0,000007 

-0.038120 

0.000225 

0.005573 

0.003688 

0.066056 

-0.006328 

5.326005 


5TD DEV 
COEFF 

0.0197 

0.0190 

0.0267 

0.0163 

0.0132 

0.0117 

0.0210 

0.0106 

0.0307 


T VALUE 

-2.1309 

-0.0005 

-1.92&1 

0.0137 

0.9211 

0.3151 

3.1937 

-0.6990 

173.1565 


BETA COEFF 

-0,0192 

- 0.0000 

- 0.0122 

0.0001 

0.0030 

0.0013 

0.0179 

-0.0025 

0.9890 
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TABLE NO. 6C REGRESSION DATA 


PLAQUE STUDY FREE VOLUME WITH INTERACTIONS 

CONTROL CARD USED FOR THIS REGRESSION 
1337 033 2 0.000 0.300 0 0 51000 00 0 0000 00 

oTn^ S T°2 M S T I 0 5 S , S S e £ I £ t l° F0R THIS REGRESSION 

o ?•,? ? I ?,? ? 2 5 ? 7 10 9 I 813 0 1 910 0 610 5 7 611 1 3 612 5 8 

627 7 A iJi l £ 8 i 8 i 1 8 i 8 7 8 877 8 7 878 8 8 619 6 9 620 2 5 621 2 6 

6§! 2 I til S 6 IIS 4 7 til Z 8 tit 4 9 til t Z 628 3 7 829 3 8 838 § § 

C ouoo NT otoot USED IN THIS REGRESS70N 

CODING MAX.* VARIABLES IN NUMERICAL ORDER 


1868.000 12.000 
100440. Cl 5 96.000 

2160.000 672.000 
13120.001 145140.031 

CODING MIN.', VARIABLES 

1575.000 6.000 

10030.000 0.103 

432.000 83. COO 

38.000 10000.003 


54.000 B20.000 16.000 

0.544 335700.063 208880.031 

72.000 0.393 * 3.270 

89600.015 4920.000 27.305 

IN NUMERICAL ORDER 

20.000 380.000 0.100 

0.002 10000.000 10000.000 

6.000 0.139 2.133 

10000,000 330.000 8.516 


AVERAGES 
VAR I 1). 
VAR I 5) = 
VAR I 91 = 
VAR 1131 = 
VAR I 17] = 
VAR<2;)= 
VAR (25)= 
VAR (291= 
VAR I 331 = 
VAR I 37) = 


0.2969, VAR I 21 = 
-0.0775, VAR I 61 = 
0.0378, VAR(iO)= 
-0.1975,- VAR ( 1 4 ) & 
• -0.1546, VAR I 13) = 
-0.2279, VARI22)= 
-0.0229, VAR I 26) = 
-0.2247, VAR I 30 ) = 
0.1067, VAR 1 34 ) = 
0.0230 


-0.2241, 
0,0781, 
-0.2265, 
0.3-51, 
-0.2382, 
-0 . 1562 , 
-0.2983, 
0.0394, 
“0.2664, 


STANDARD DEVIATIONS 
V*gj 5J= 0.8355, VARt 21= 

VARt 8 j* 0.9976, VAR I 6 ) = 

VAR t 9 * 0.3338, VARI10)= 

VAR 13 = 0.8689, VARI14)= 

VAR 17 = . 0,7057, VAR118)= 

VAg 21 = 0.7054, VAR 12 2) = 

0.4306, VAR (26 ) = 

‘ '0.5220, VAR(30) = 

™ 111 3 0.4726, VAR (341= 

VAR(37)= 0.0018 

SIMPLE CORRELATION COEFFICIENTS 

FOR ANOVA. TOTAL SUM OF SQUARES* 


0.9752, 

0.9185, 

0.8409, 

0.5365, 

0.5845, 

0.5595, 

0.8025, 

0.5362, 

0.5661, 


VAR | 3 1 = 
VARt 7 ) = 
VAR 1 1 1 ) = 
VAR (15) = 
VAR ! 1 9 ) = 
VAR [231 = 
VAR ( 2 7 ) = 
VAR (31)= 
VARI35J* 


VAR ( 3 1 = 
VARt 7 ) = 
VAR 1 1 1 ) = 
VARI 151= 
VAR( 191= 
VARI 231 = 
VAR ( 2 7 I = 
VARI 31 ) = 
VARI 35) = 


180.000 112.000 

11190.001 20160.003 

864.000 0.X96 

2880.000 


72.000 83.000 

1595.000 6375.000 

2.500 0.025 

7.199 


0.0955, 
-0.2812, 
0.3012, 
0.5612, 
-0.06S5 , 
-0.2985, 
-0.1166, 
-0, 1764, 
-0.1322, 


0.5909, 

0.49S7, 

0.4516, 

0.2050. 

0.7315, 

0.5515, 

0.5316, 

0.9252, 

0.6777, 


VARt 41= 
VARI 8)* 
VAR (12)= 
VAR 1 16) = 
VAR ( 20 ) = 
VAR (241= 
VARI 23 ) = 
VARI 32)= 
VAR ( 36 ) * 


VARI 4 ) 1 
VAR ( 8 J ■ 
VARI 12)= 
VARt 16)" 
VAR 120) = 
VAR 1 24) = 
VAR I 28 ) = 
VAR I 32) = 
-VAR I 361 = 


6.000 

1080.000 

5600.000 


,1.000 

72.000 

1660.000 


-0.0853, 

0 , 0000 , 

-0.4559, 

-0,0446, 

-0.3057, 

-0.2067, 

0.0092, 

0.0503, 

-0.1782, 


0,9235, 

0.6302, 

0.6986, 

0.6339, 

0.8228, 

0.6787, 

0.5541, 

0.7273, 

0.9283, 


0,034 1792.000 

5.915 192.000 

318.000 1.574 


0.023'M' 

1.882 

20.000 


8.399 

0.600 

0.603 


0.0023 


STEP NUMBER 26 ENTER VARIABLE 19 

STANDARD ERROR OF ESTIMATE* 0.00013 

MULT I 3 Ze * CGRrIlATICN COEFFICIENT 2*°8?& 7 §§ S,M, * L SS °’ BY AD0N 0FVAR -- SSQ * 

4582.5000 


GOODNESS C-F FIT, FI 
CONSTANT TERM- 

VAR 


1- 

2 

7 

9 

10 

•11 

12 

13 

15 

16 
18 

19 

20 
21 
22 
23 

25 

26 

27 

28 

29 

30 

31 

34 

35 

36 


26, 669)" 
0,007854 


COEFF 

STD DEV 
COEFF 

T VALUE 

BETA I 

■0.003929 

0.0C02 

-18.9672 

-1.7901 

0.000213 

0,0001 

2.0649 

0.1135 

•0.005396 

0.0004 

-12.7855 

-1.4677 

0.004532 

0.0003 

14.0896 

0.8559 

0.000525 

0.0031 

3.3231 

0.2410 

0.003967 

o >oco4 

8.0883 

0,9770 

•0.000081 

0 ,0000 

-1.8885 

-0.03 11 

0.000500 

0,0001 

2.7576 

0,2373 

0.024508 

0.0011 

20.6927 

2.7408 

•0.001314 

0.0002 

-6.4659 

-0.4544 

•0.000224 

0 .0000 

-3.6990 

-0.0714 

0.000235 

0.0002 

1.1369 

0.0938 

■0.000584 

0.CC03 

-1.5671 

-0.2623 

0.000376 

o • oc 04 

0.8685 

0.1447 

0.001031 

0,0002 

4.8463 

0.3146 

■0.000325 

0,0000 

-4.0015 

-0.0979 

0.000138 

0.0004 

0.3216 

0.0325 

0.000379 

0.0C01 

2.4157 

0.1663 

0.00016S 

0.0031 

1.2708 

0.0526 

•0.00-271 

0.0005 

-8.4595 

-1.2904 

0.000622 

0.0001 

4.1777 

0.1771 

0.000479 

0 ,0002 

1.9487 

0.1532 

•0.000469 

0.0001 

-3.7192 

-0.2367 

0.000354 

o.oooo 

3.9444 

0,1092 

0.000532 

0.0000 

6.7480 

0,1967 

-0.000953 

0.0001 

-7.0307 

-0.4829 


0.0000130 
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TABLE NO. 7A 

Thickness Data Variable Designation 


Number 
Var 1 
Var 2 
Var 3 
Var 4 
Var 5 
Var 6 
Var 7 
Var 8 
Var 9 
Var 10 
Var 37 


Main Variables 

Temperature 

Belt. Speed 

Dew Point 

Atmosphere Amount 

Plaque Spacing 

1st, Water Zone Temp, 

2nd Water Zone Temp, 

Plaque Sequence 
Weight '.for 2 sq. in. 

Response, thickness x 10 w/o Interactions 
Response, thickness x 10 with Interactions 


INTERACTIONS 


10 

= 1 

X 

2 

21 

= 

7 

X 

8 

32 = 4 

X 

5 

11 

- 5 

X 

7 

22 

- 

3 

X 

7 

' 33 = 4 

X 

7 

12 

= 5 

X 

8 

23 

= 

2 

X 

8 

34 = 4 

X 

8 

13 

= 5 

X 

9 

24 

= 

2 

X 

9 

35 = 4 

X 

9 

14 

= 6 

X 

7 

25 

= 

7 

X 

9 

36 = 5 

X 

6 

15 

= 6 

X 

8 

26 

. 

3 

X 

5 




16 

« 1 

X 

8 

27 


3 

X 

6 




17 

= 6 

X 

9 

28 

= 

8 

X 

9 




18 

a 2 

X 

3 

29 

- 

3 

X 

8 




19 

- 2 

X 

4 

30 


3 

X 

9 




20 

= 2 

X 

5 

31 

— 

4 

X 

5 
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PLAQUE STUDY— THIC<\ES5 X 10. RESPONSE */0 INTERACTIONS TA3l£ .\0. 7B 

CONTROL CARD USED FOR THIS REGRESS10. 

1310 JIG O.JOJ 0.000 0 0 5100- 00 0 G010 90 

TRANSFORMATIONS SPECIFIED FOR THIS REGRESSION 
3 813 0 

COOING PAX. • VARIABLES IN NUMERICAL ORDER 


1866.000 

12.000 

54.000 

320.000 

is.ooo 

180*000 

112.Ov»0 

6.000 

1.923 

CODING V IN. 
1575.070 

* VARIA3LES IK NUMERICAL ORDER 

6.000 20.000 350.000 

0.100 

72.000 

85. wOO 

1.000 

1«5»4 

AVERAGES 
VARt 11 = 
VARI 51= 
VARt 91= 

0.2969. 

-0.0775. 

-0.9179. 

VAR { 2)- 
VARt 6)= 
VAR (10)= 

-0.2291, VhRI 
0.0731. V-,. I 
0.2830 

3 ) - 
7) - 

O.OS55* 
-0.2212 * 

V„RI 

V-..I 

4) = 
3) = 

-1.0833* 
v . JOOO t 


STANDARD DEVIATIONS 
VARt 11= 0.3355. 

VARt 51* C.S976. 

VARt 91= 0.2597. 

VAR( 2 ) = 
VAR ( 61- 
VA*R ( 1C) = 

0.9752. V.. .1 
3.5135, V-Rt 
0.0133 

5 ) = 
7 ) = 

0.59C9 » 
G.4SS7 * 

V.. .t 
V„«t 

4) = 
8 ) = 

0.9235# 

0.6802# 



SIMPLE CORRELATION COEFFICIENTS 


VARSI 

1# 

: > = 

l.COO'JOl » 

VARS ( 

1 ♦ 

2 ) = 

C. 261738, 

V~kS( 

1* 

3 ) = 

0.545638, 

v^-<st 

1* 

4) = 

-0.295629* 

VARSI 

1 t 

5) = 

— 0 « 262 342 * 


1 * 

t> ) = 

-C. 128-41, 

v-^st 

1 * 

7 ) = 

0,407830, 

VaRS t 

1* 

31 = 

O * J0^6 J 3 * 

VARSI 

1. 

9) = 

0.072492* 

VARSI 

_ * 

10) = 

—0. 661249 








• 

VARSI 

2* 

2 ) = 

1.000051* 

VARSt 

2* 

31 = 

C,' e32436 , 

V«^S( 

2* 

4) = 

0.139925, 

( 

2 1 

S) = 

0. 22X65 5 * 

VARSt 

2 » 

6 > = 

0, 1 OOS63 i 

VARSt 

2 * 

7 } = 

0. 577708, 

V^RSt 

2 # 

S ) = 

—0 . JuOOOO * 

i/AkS ( 

2* 

9 ) - 

0.0lv751 » 

VARSI 

2* 

10) = 

0.044260 













VARSt 

3* 

31 = 

l.OOOOCl * 

VARSt 

3* 

4 J = 

—0. 118545, 

V-^St 

3# 

5 5 = 

0.221471, 

V— St 

3* 

6 ) = 

0.279230* 

VARSt 

3# 

7 ) = 

0 • 549437 * 

VARSI 

3* 

5 ) = 

-•018323, 

V **RS ( 

3* 

9 ) = 

0. . 74332 t 

VA^M 

5 » . 

LJ) = 

— 0. 42*j21 

VARSt 

4* 

4) = 

1.00D0D1* 

VARS : 

4 * 

5 ) = 

v. 63623s t 

Vmi^S t 
V -*Sl 

H » 

z > ) = 

0.525411, 

VAxSt 

H * 

7 ) = 

— 0. 172 jld * 

VARS t 

4, 

5 ) = 

0* C3 1 57 3 1 

VA-St 

4 » 

9) = 

-0.02627., 

4 ,; 

10)=* 

0.259821 



3)=’ 

0.012720* 

VARSI 

5 * 

5) = 

1. C0C301 * 

VARSt 

5 * 

0 i = 

..55=215, 

VnRSt 

5 • 

7 ) = 

-0. Co4374 , 

t 

5* 

VARSI 

5* 

91 = 

—0.013614 * 

VARSt 

5 # 

10) = 

0.381059 









VARSI 

6* 

6 > = 

I.OCO^Cl* 

VARSt 

61 

7 ) = 

0 . 101112 , 

VaR5( 

6 • 

33 = 

0.001713, 

VAnS( 

6 * 

9 ) = 

-0.O32S32# 

VARSI 

6 1 

1C) = 

0.059581 










-0. 15**625 

VARSI 

7. 

7 ) = 

1.003031* 

VARSt 

7* 

3) = 

0.127055, 

0.015599, 

VaRS< 

7* 

9 ) « 

-0.097314, 

VA*^S i 

7,101 = 

VARSI 

8 * 

3 ) — 

1.0C0001 » 

VA^5t 

3 * 

9) = 

V^-tSt 

6 * 10 )= 

0,054243 





VARSI 

9 1 

91 = 

1.033000* 

VARSt 

9* 

:o> = 

0.036112 









FOR A.NOVA, TOTAL SJM OF SCU«RE3= 


.2398 


STEP N'J'SER 9 ENTER VARIABLE 7 

STANDARD ERROR of ESTIMATE* 0.01232 

VAR( 7! SS~.= 0.0003. ..^SIDU«.. SS . -Y ..DC, .FV~ 

MULTIPLE CORRELATION COEFFICIENT * 0.74290 

— * " ‘ '? i 6861= 53.S829 

0.295867 


SS 


0.1.32184 


GOODNESS 0= -IT. Ft 
CONSTANT TERM= 


VAR 


1 

2 

3 

9 

5 

6 

7 

8 ■ 
9 


COEFF 

-0.013362' 
0.005331 
-0.005931 
-0.005097 
0.007350 
-0.001052 
- 0.002011 
C. 001865 
0.005703 


STO DEV 
COEFF 
0.0 
0.0 
0 «c 
• 0. 0 
0.0 
o.c 

_ D , U 

U.J 

J .0! 


OB 

09 
17 

10 
03 
07 
14 
07 
13 


T V„JJS 

-15.5927 
6.3727 
- 3 . 031-7 
-9.6613 
. 8.7C11 
—1,33=3 
-1.40 la 
2 ,62 7 6 
3.0873 


StT COzFF 

.6 079 
. 3 099 
. 17-5 
.2535 
.39o9 
• u 526 

.-345 

- • ui 9 u 
0.05-6 
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s>LV2U£ ST-'Y - 7”IC<»“6S 

CONTROL C\R3 USED C CR THIS NEG*E3$I0% 

*33*' 029 J 0 • vOk w*v Jw V; O 51« J-. j«) o •< J j w v0 


TABLE NO, 7C REGRESSION DATA 
"TO THICKNESS x 10 WITH INTERACTIONS" 


?SA\5*0t M AT:3.\S s^; 

13“13 3 1 313 C 51J 
61** 5 9 613 2 3 619 
67 ^ 3 3 627 3 t> oZ = 
63s 4 9 635 5 6 


I- 1 ED "31 THIS n£Sx£5S: v x * 

2 o*I j 7 si2 5 ^ o 1 3 8 9 6*** 5 7 b.3 o 8 6 lo ,* b 

4 623 2 5 621 7 3 o22 3 7 6-3 2 8 o-‘4 2 9 525 7 9 

9 o29 3 c 68 3 3v c>31 4 5 4 6 oj 4 4 o . 


CCOINS VAX* * VARIABLES Ifj MU”ER ICAL CR3ER 


1363*000 

12.000 

5*- • 0 v 0 

820 • 000 

1792*300 

96.000 

29*R?3 

20160* J J3 

672*000 

560 3* 0. J 

72.000 

2- *4 16 

13120*001 

145140*031 

39600. CIS 

4920 * ww 

CODING v 1 0 * 

« VARIABLES 

•In .\„"S-UCAL CRDET 

1575.0-0 

6 •-mvJ 

20* JwO 

33- • J — v 

3*399 

0.100 

0.159 

6375.000 

33*001 

1660*330 

6.0-3 

9.369 

33.000 

1 0000 • 0 

10000.00 0 

380* *>00 


IsiJJj 120*233 ll£*^-vi 6*000 

1- 5 - • JO J 11190*001 ^33-.sJ-l f a43.30w 

i93**.15 o6*ti0vj _ 9450.^-1 1 O'* _d_l 2 

18-^*159 2d d - • COO 

rfilOO 72*000 — — .*>*•/ w 1*000 

?2.JJ0 1 59b *000 1 ls«**<-3 

1 3o #2 36 2*500 1 j v *« **595 

605*^99 7*199 


1*923 2<i41u.-08 

9340 -OO* 194-J00 
313 • 0*r0 


1*59*4 96 JO* wn>1 

228»> * — -8 v*o^v 

2J*vwJ 3c*>-- 


AVERAGES 







,AR5 11= 

0.23=9. 

VAR l 2 1 = 

-0.2231 . 

v-l( il=. 

J.0955. 

VARt 41= 

/ARt 51= 

-3.07^5* 

VAR ( 6Y= 

J.-’ol . 

VAR( 71= 

— - .28 12 * 

VAR ( 81= 

VAR { ?)= 

— 0 * 4 1 T9 . 

VAR (101= 

—0 * 159 7 * 

VAR < 1 11= 

— J .22 65 » 

VAR < 121= 

VA">! 1?) = 

—3 • 1650 * 

VA“ i 14 J = 

“0 « 1 & t 

* A ^ 1 1 3 2 = 

-0 * 2^82 i 

VAR 1 16 1 = 

VAT! 17J= 

—0.0507* 

VAT I 17!= 

-0.1658 . 

OAR (151= 

-0 * 29 4 2 . 

VA*x<2-J = 

VAR : 211= 

-0.1552. 

W % { 2 2 : = 

0 .O0 52 i 

.'^(Z3) = 

-0.2<)65, 

VA* <£*♦: = 


-0*26-5. 

VARS26:= 

“C * 25 s 3 i 

/AR <271 = 

— J 

vAT!23i= 

•'ARS 291 = 

-0.22-7. 


-%> * Ja v7 » 

VAR (311= 

— - « 17 o4. 

VuRl 321- 

VARS 231 = 

0.1067. 

VAR <84 J= 

-0. 26o4 » 

VAR <86 1 - 

-0 • 1653 » 

VAR ( 86 ) = 


VAR < 11 = 

0.3355, 

VAR ( 21= 

0.5752. 

VAT! 31= 

0.5909. 

VAR ( 41= 

/4-.< 61 = 

0*59' 7 6. 

V^l 61 = 

0 • v 1 o 3 t 

V-R f 71 = 

J.4V37. 

VAR ( 85= 

VA-C 91= 


VAR <101 = 

G « SbsS * 

VAEC 1> = 

J • d“C9 » 

VAT! 221- 

V A “ <131 = 

0 • 9 0 i 5 1 

VAR (141= 

0* 7 J5 7 » 

V A R < 1 3 | = 

0.5845* 

VATIi 6 >= 

VA~< 171= 


V4R<1 C > = 

0 .6 3 ^ 6 * 

V- R < * 

0.7206. 

/Atl 2v i = 

VAU 21 1 = 


•.■A7 . 1221 = 

0.5541 % 

vWI;:! = 

0.5516. 

VAN <241= 

V A - <251 = 

0.421-. 

7-R <261 = 

0.6225 . 

V-TI2 . 1= 

3. 6H69 t 

VA T t 2 5 1 - 

VAR C 291= 

0-5220. 

/AR ( 3?1= 

0.5206. 

VAR <3*:= 

0.9252* 

VA.R <521 = 

VAR ; 331= 


VAR <341= 

0 . 566 1 . 

.-AT! 351 = 

2.762A. 

VAT! 361- 

VA=(37J= 

0.01=3 






3I vo LE CCRR 

SLAT 1 O’. CO 

s c -;as ,ts 






FOR ANOVAt TOTAL SJ*' 0 r 5CUARES= . 0*234* 



0 • 9235 i 
0 * o302 * 

0* 07:5 . 

„«a339 * 

0* d22d t 

-.7?47» 

;,6234, 

-« 7^73 * 
-•9233* . 


STS-* \U*2?£R 23 £.:TER VAHIAQLt'29 

STA.04RD ERROR C- ESTIMATE* 0*01179 

VA J { 2?) S50= 3*JC0C. RESIO’JAL 250* BY A0J\ OrVAR* S50* 0*0934409 

Y*JL r I°L£ CORRELATION CC£=FIC*EM =0.77593 , 

G v 00 0£55 O’" r IT»f ( 23 > 6 7 Z J s 4*+*2055 

CONSTANT TER v= 0.33?=-4 


’AR 

COEFF 

STO o£y 

T VALUE 

3ETA < 



COEFF 



1 

-0.019772 

j.^023 

-5*2764. 

—0*3996 

4 

r* 015103 

1.0163 

0.9135 

0.75=8 

CL 

0.063401 

0.-13** 

4,7032 

3.-412 

7 

-0*007175 

J « JOcR 

— i * JA7 p 

— 1*19 — 7 

c 

0.037139 

0*0053 

8.4632 

0*45-9 

12 

—0*0027 3 1 

0 « - 0 i 5 

-0.7693 

-0. 1 u; 5 

15 

o*ao4.i' , = 

J.:04R 

0 « 646t> 


? £ 

0.033134 

J*.ls7 

1.7652 

1*148= 

1* 

^•\>722 1 ^ 

v . - 1 75 

4 . — 7 — — 

2. 75*8 

27 

-0.02 SI >6 

0.0123 

-<1.2828 

—1*26-3 

21 

0.012209 

-'•-162 

-.75-1 

0.27.7 

23 

— ' % * 00*14-* i 

O.-Cs? 

—0 .9502 

—0.1 v-7 

?A 

-0.0174U 

0.0114 

-1.5254 

-J.73.> 

?6 

-^*C30i^5 

0 * 0 1 V 3 

-2*8727 

—2 * * 7.7 

27 

’**C7j521 

0.-252 

8.4367 

3.8787 

7 = 

-0. 02901“ 

. 0*0163 

-1.7752 

— 0 * 9 -*2 2 

29 

-0*009537 

0.-117 

79 / J 

7--. 

30 

-0*0>3^7b 

r . „7 12 

—4.4*1 J4 

—2 .0381 

■9 • 

: • 0 7 7 7 ■* 0 

0.0303 

2.5304 

3. sO.i 

37 


J * 04 0- 

-2.-025 

-8 •** 1 ‘ ? 

t 3 

0*0*9^53 

0.0237 

- • 6882 

1.01 2 

34 

-0*007 J44 

J . - J " 3 

— - * v / 6 j 

— j *22 - 1 

36 

-O.C43bl9 

1.-11“ 

-8*79-9 

— 2* i 3i0 
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Table No. 8A - Variable Designations For 
Table No. 8B-E - Strength and Void 


For Void Predictions: 

Use Table No. 6A With Interactions 

For Strength Predictions: 

Use Table No." 5A With Interactions 

Table No. 8B : Original Factorial Data 

Column 1-9 = (L to R) = Var. 1 to 9. 
Column 10 = Predicted Thickness x 10 


Using Regression Table 7A: 


Column 11 = Predicted Void x 10 



Table No. 8E : Same Except Plaque Sequence (Var. 8) 

All At 6 and Belt Speed (Var. 2) All at 12 Levels 

Table No. 8F: Same Except Plaque Sequence (Var. 8)' 

All At 6, Belt Speed (Var. 2) All at 12 and Plaque 
Spacing (Var. 5) All at 1 (Closest) Levels. 
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TABLE NO. 8 B 


OBS ( 
OUS j 
OBS ( 
OBS I 
08S ( 
OBS ( 
OBS { 
OBS ! 
OSS ( 
OBS ( 

oesj 

OBS 
OBS (' 


I 1 ) a 

I ) a 
3 ) a 

4) a 

5) a 
6 ) a 
7) a 
8 ) a 
9) a 

10) a 

II ) a 
12 ) a 
1 3 ) a 


1368. 

6. 

20. 

18 68. 

12. 

20. 

1575. 

6 • 

54. 

1868. 

12. 

34. 

1575. 

6. 

54 . 

1868. 

12. 

54 . 

18 68. 

12. 

20. 

1868. 

120 

20. 

1868. 

6. 

20. 

18 69. 

6. 

54. 

1968. . 

6 . 

54. 

1868. 

6. 

54. 

1868. 

•6. 

54. 


820. 

0. 1 

72. 

820. . 

. 0. 1 

72. 

3 80.. 

16.0 

180. 

380. 

16.0 

180. 

360. 

16.0 

180. 

380. 

1'6. '0 

18u. 

380. 

0. 1 

180. 

380. 

0. 1 

ldO. 

380. 

0.1 

180. 

3 80. 

1-6.0 

180. 

3 80. 

16.0 

180. 

820, 

16.0 

180. 

380. 

16.0 

180. 


112 . 
112 . 
83. 
83. 
83. 
S3. 
83. 
83. 
83. 
83. 
112 , 
1 12 . 
83. 


1: 

1 : 
6 • 
6. 
6 • 
1. 
1* 
1'. 
1. 
1. 
6 • 


0 • 03 A 
0.034 
0.034 
0.034 
0 • 0 3 A 
0.034 
0.034 
0.034 
0.034 
0.034 
0.034 
0.034 
0.034 


0.3131 

0.3137 

0.3023 

0.2939 

0.2868 

0.2826 

0.2741 

0.2700 

0.2o93 

0.2648 

0.2626 

0.2610 

0.2594 


0.2936 
0,2y91 
O, 2833 
0 • e. 802 
0.2834 
0.2 /3 4 
0.2722 
0.2328 
0.2744 
0.2777 
0.2735 
0.2797 
0.2739 


54o . 2 0 
503.60 

358.30 
569.80 

563.40 

338 . 00 
608.10 
5 7 4 . v 0 

615.30 

689.40 

396.00 
542.90 

620.00 


16 0.4 
161,2 
168.2 
160. 

142.2 

153.7 

165.6 

162.6 
168.9 
191.4 

164.2 

151.8 
172.7 


TABLE NO. 8 C 


03 

On 


OBS! 

1 ) a 

0.029359 

on$( 

2 ) a 

0.029910 

09S ( 

3) a 

0.028927 

oust 

4 ) “ 

0.028021 

OBS ( 

5 ) o 

0.02!!3<t4 

OSS ( 

6) a 

0.027341 

OBS ( 

7) a 

0.027221 

obsi 

8 ) a 

0.0282 / 6 

OBS 1 

9 ) = 

0.027443 

onst 

10) = 

0.027770 

OSS 1 

11) = 

0.027548 

OSS ( 

12 ) = 

0.027973 

OBS t 

1 3 ) a 

0.027586 


346.186158 
3 05. Soy 7 93 
5 6 i! . 6 V 6 ;> 66 
669.779176 
563.632374 
33 7. 99975 7 
608.128419 
574.383912 
615.470094 
689.363724 
595.956178 
542.941773 
625.952272 


TABLE NO, 8 D 


OBS < 

1 ) = 

0.029639 

OBS ( 

2 ) = 

0.029945 

OBS ! 

3 ) a 

0.028544 

OBS ( 

6) = 

0.027541 

OBS ( 

5 ) = 

0.028544 

OBS ( 

6 ! a 

0.027561 

OBS ( 

7) a 

0.027221 

OBS < 

8 ) a 

0.027221 

OSS ! 

9 ) a 

0.026683 

OBS { 

10) = 

0.027586 

OBS t 

11 >a 

0.027872 

OBS! 

1 2 ) a 

0.020639 

OBS! 

1 3 ) = 

0.027586 


327.560242 
3 38.603 332 

563.432374 
557.999757 

568.432374 
557.999757 
608. 120419 
608.128619 
597.079833 
625.952272 
430.131165 
328.046509 
625.952272 



TABLE NO. 8E 


03S< 

If = 

0.029945 

obs< 

2 ) = 

0.029945 

OBS ( 

3) = 

0.028499 

OBSt 

4) = 

0.027541 

OBS ( 

51 = 

0.028499 

OBS ( 

61 = 

0.027541 

OBS ( 

7) = 

0.027221 

OBS ( 

8 ) = 

0.027221 

OBS ! 

91 = 

0.027221 

OBS ( 

101 = 

0.027541 

08S ( 

111 = 

0.027827 

OBSt 

12 1 = 

0.028595 

OBSt 

13 1 = 

0.027541 


338.608338 
338.608338 
300.479563 
557.949757 
500.479553' 

557.999757 
608.17.8419 
608.178419 
608.128419 

557.999757 
362 • 1 78B94 
260.093506 

557.999757 


00 

O' 


TABLE NO. 8 F 


OBS ( 

1 1 » 

0.029945 

338.608333 

OBSt 

2 1 = 

0.079943 

338.608338 

ORSt 

3 1 = 

0.029627 

1 14.807144 

OBS ( 

4) = 

0.028669 

2B4.7B7293 

OBS t 

5 1 = 

0.029627 

114.807144 

OBS t 

61 = 

0.023669 

284.787293 

OBS ! 

71 = 

0.027221 

60S. 128419 

OSS t 

8 1 = 

0.027221 

600.128419 

OBS 

9 1 = 

0.027221 

608.128419 

OBSt 

10 1 = 

0.028669 

284.787293 

OBS ( 

111 = 

0.028684 

75.225906 

OBSt 

12) = 

0.029953 

207.770111 

OBSt 

13) = 

0.028669 

284.787293 
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Full factorial data for high void and atrertght level selection 



TABLE NO. 9 B 


Regression of Table 9A Data For Void X 10 


CODING MAX* « VARIABLES IN NUMERICAL ORDER 


LO 

CO 


•1866.000 

CODING MIN. * 
■ 1576.000 


12.000 '54,000 82u.UOO 


VARIABLES IN NUMERICAL ORDER 
_.JS,.Q.JU 20.000 380.000 


16.000 

0.100 


AVERAGES 
VAR ( 1)= 

VARI 5 ) = 
■VAR ( 9 ) = 


1 

0.5666* 
O.'O 333, 
0.0000, 


VARI 2) = 
VAR( 6 ) = 
VAR (101= 


“0.1333, VARI 3)a 
0.4333, VAR( 7> = 
0.2800 


180.000 112.000 

72.000 83.000 


6.000 

1.000 


“0.0666, VARI 
-0.2333, VARI 


4) = 
8 ) = 


“0 .4000 » 

— 0 . 2"33 3 , 


0.034 

0.034 


STANDARD 
VARI 1)= 
VARI 5 ) = 
VARI 9 ) = 


DEVIATIONS 

0.8308, 

1.007S, 

0.0000, 


VARt 2 ) = 
VARI 6>= 
VAR (10> = 


SIMPLE 
VARSI : 
VARSI 1 
VARSI 1 
VARSI 2 
VARSI 2 
VARSI 2 
VARSI 3 
VARSI 3 
VARSI 4 
VARS I 
VARSI 
VARSI 
VARS I 
VARS I 
VARSI , 
VARSI 8 
VARSI 9 


CORRELATION COEFFICIENTS 
- 1 = 1.000000, VARSI 1, 

5 ! - -0 « 164 S 50 • VARSI 1, 
2 = 0.000000, VARSI 1, 

2 = 1.000000, VARSI 2, 

61= -0.047271, VARS 2 
10)= 0.211076 

3)= 1.000000, VARSI 3, 

/)= 0.08/034, VARSI 3, 

4 = 1.000000, VARSI 4, 

8 ) = -0.216932, VARSI 4, 

5) - 1 . OJOOOO , VARSI 5, 

? j ° 0.000000, VARSI 5, 

6) = 1.000000, VARSI 6, 

10)= -0.058371 

7 ) ~ 1 . 000000 , 

8 ) = 

9) = 


VARSI 


000000 ; VARSI a! 
0.000000, VARSI 9, 


2 ) = 
6 ) = 
10 ) = 
3 ) = 
71 = 

4) = 

8 ) = 

5) = 
91 = 
6 ) = 

10 ) = 
7 ) = 

8 ) = 
9 ) = 
10 ) = 


0.9994, VARI 
0.9088, VARI 
0.0101 


3 ) = 
7 ) = 


1.0061, 

0.9606, 


VARI 

VARI 


4 ) = 
8 ) = 


0.9242 , • 
0.9806, 


0.051705 , 
-0.330662 , 
-0.0561 / 9 
-0.143323, 
— 0.0668 /O, 

0.116642, 
-0. 1 191 JJ , 
-0. 094613 , 
0. 000000, 
0. 5 J2060 , 
—0.2836 06 
-0.036769, 

-0.198590, 

0.000000, 

u.oOOOOO 


VARSI I, 31= 
VARSI 1, 7 ) = 

VARSI 2, 4 ) = 
VARSI _ 2. 8)» 

VARSI 3, 5 ) = 
VARSI 3, 9 ) = 
VARSI 4, 6)= 
VARSI 4 , 1 0 ) = 
VARSI 5, 7 ) - 


-0.156777, VARSI 
0.165029, VARSI 

0.014678, VARSI 
0.0/1462, VARSI 

0.670476, VARSI 
J.OUuJoO* VARSI 
-0.396482, VARSI 
0,261069 
0.076600, VARSI 


VARSI 6, 8 ) = 0.115376, VARSI 


VARSI 7, 9 ) = 
VARSI 6,10)= 


H-^ppoq, VARSI 
■0.221422 


1 , 4 ) = 

1 , 8 ) = 

2 , 5 ) = 

2 , 9) = 

3 , 6) = 
3,10) = 
4, 7 ) = 

5 , 3 ) = 

6, 9)- 

7«10)= 


0.16/734, 

-0.084695, 

— 0 . 0964 70 , 

0. vOwJOO, 

0.21 / 4 /O, 
-U. u 62 Jl 9 
0.16 /U 8 8 » 

-0. U60594 , 

0 • UOOooO , 

0. 266429 


FOR ANOVA, TOTAL SUM OF SQUARES* 


0.0060 


STEP NUMBER 8 ENTER VARIABLE 3 

STANDARD ERROR OF ES T I MA T E = 0.00875 

MULffpuI’cSSSfLATION COEFFICIENT 5 * °85 ?i 7?!® ‘ U ° AL iS °' BV A3M ° F "«- SS “' 
GOODNESS OF FIT, FI 8, 51)= 3.5356 

CONSTANT TERM= 0.261732 • 


VAR 

1 

2 

3 

4 

5 

6 

7 

8 


COEFF 

-0.001954 

0.002333 

0.001363 

0.002568 

-0.005057 

0.002762 

0.002788 

‘0.001963 


STD DEV 
. COEFF 


T VALUE 


BETA COEFF 


0.0014 

-1.3154 

-0.1599 

O.uOll 

2.0133 

0.23H 

0.0014 

0.9534 

0.1351 

0.0014 

1.8380 

0.2355 

0.0015 

-3.2239 

— 0. 5020 

0.0016 

1.6835 

0.2472 

0.0012 

2.2932 

0.2693 

0.0012 

-1.6091 

-0.1896 


0.0039130 



TABLE 9 D 


Predictions Using Tables 5 and 6 Regressions. Variables Same As Table No. 9 A 


OBS t 

1 ) = 

1068. 

6 o 

54. 

330. 

« 1 

180. 

83. 

1. 

. 034 

OBS ( 

2 ) = 

1868. 

6. 

54 . 

380. 

■ . 1 

18 0. 

83. , 

6 • 

.034 

OBS ( 

3') =. 

1 fi 6-8 . 

12. 

54. 

380. 

. 1 

180. 

83. , 

6. 

.034 

OBS ( 

4 ).= 

1575 . 

12. 

54, 

820. 

. 1 

■ 180. 

112. 

1. 

• 034 

OBS ( ' 

5 ) = 

1575. 

12. 

54. 

820. 

. 1 

180. 

112. 

6 • 

1034 


4 > 

O . . 


0B^( 
ORS< 
OBS ( 
OBS ( 
OBS ( 


1 ) = 
2 ) = 
3 ) = 
4) = 
5 ) « 


VOID STRENGTH 


0.028132 

0.028131 

0.028569 


0.027910 

0.023817 


356.140686 
352 » 739441 
284. / 8 7 2 9 3 
92.383011 
62.486457 


OBS (1) == High strength levels, 5 already at desired level. 
OBS (2) = OBS (1) modified by changing Var. (8). 

OBS (3) = OBS (2) modified by changing Var. (2). 
leaving 5 & 8 

OBS (4) = High void levels, 2 and 5 already at desired level. 
(5) = OBS (4). modified by changing Var. (8). 
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TABLE 10A 



Mid- 

Level .furnace run (7790) 

, original data 

1775. 

‘ 6 • 

4 5. 

800. 

0.1 

75. 

100. 

1 77 5 •' 

6 ♦ 

45.1 

800. 

0.1 
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1J0. 

1775. 

6 • 

• 4 5'. 

eoo. 

0.1 

75. 

loo. 

177S. 

6 • 

45. 

800 . 

0.1 

75. 

loo . 

17 7 5. 


45. 


0.1 

‘ 75. 

100. 

1775 

6 • 

45 . 

BOO. 

0.1 

75. 

100. 

1775,- 

6 • 

45. 

■ 800. 

0.1 

75. 

100. 

1775. 

6 • 

45. 

80 0. 

0.1 

75. 

100. 

1775. 

6 • 

45. 

8 00. 

0.1 

75. 

100 . 

17 75. 

. 6 • 

4 5.. 

800. 

0.1 

75. 

100 . 

17 75 . 

> 4 6 • 
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800. 
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100 . 

17 75. 

6 * 
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800. 

0.1 

75. 

100. 

1775. 

6 ♦ 

45. 

800. 

0.1 

75. 

100 . 

17 7 5. 

6. 

45.’ 

800. 

0.1 

75. 

100. 

17 75. 

6 • 

45. 

800. 

0.1 

75. 

100. 

17 75. 

6 • 

- 4 5.' 

8 0 0. 

0.1 

75. 

loo . 

1775. 

; 6. 

45. 

800. 

0.1 

75. 

100. 

1775. 

* 6. 

45. 

300. 

0.1 

75. 

loo. 

1775. 

6 • 

45. 

800. 

0.1 

75. 

100. 

17/5. 

6 • 

45. 

8 00. 

0.1 

75. 

100, 

17/5. 

. 6 • 

45.. 

800. 

0.1 

75. 

100. 

17 7 5. 

6 • * 

45. 

800. 

0. 1 

75. 

loo . 

1775. 

6 * 

7* 5 . 

800. 

0.1 

75. 

100. 

1 7 75. 

6 • 

45. 

8 0 0. 

0.1 

75. 

' loo. 

1775. 

'6 • 

45. 

800. 

0.1 

75. 

100. 

1775. 

6 * 

45. 

. 8 00. 

0.1 

75. 

loo. 

1 7/5« 

6 • 

4 5. 

800 . 

0.1 

75. 

100. 

1775. 

6 « 

45. 

800. 

0.1 

75. 

loo . 

17 7 5. 

6 • 

45. 

8 00. 

0.1 

75. 

100. 

17 75. 

6. 

45. 

300. 

0. 1 

75. 

100. 

17/5. 

6 • 

45. 

800. 

0.1 

75. 

100. 

17 75. 

6 • 

45. 

8uU. . 

0.1 

75. 

100 . 

17 75. 

6 . 

45. 

300. 

0.1 

75. 

loo. 

17 7 5 . 

6 • 

45. 

800 . 

0.1 

75, 

1 0 0 . 

17 7 5. 

6 • 

45. 

800. 

0.1 

75. 

100 . 

1775 . 

6 • 

45. 

800. 

0.1 

75 . 

100 . 

17 75. 

6 • 

45. 

800. 

0. 1 

75 . 

100. 

1 7 75. 

6. 

45. 

800. • 

0.1 

75. 

100. 

17 75. 

6 * 

45. 

800. 

0.1 

75. 

100. 

1775. 

6 * 

45. 

BOO. 

0.1 . 

75. 

loo. 

17 7 5. 

6 • 

45. 

Q00. 

0.1 

75. 

100. 

1775. 

6 • 

45. 

800. 

0*1 

75. 

100 . 

1 7 7 5. 

6 * 

45. 

300. 

0.1 

75. 

100. 

17 7 5* 

6 • 

45. 

800. 

0.1 

75. 

100 . 

1775. 

6 * 

45. 

8 0 0 . 

0.1 

75. 

100. 

1775 . 

6 • 

45. 

800. 

0.1 

7 5.. 

100 . 

1 7 7 5. 

6 • 

45. 

800. 

0.1 • 

75. 

100. 

1775. 

6. 

. 45. 

800. 

0.1 

75. 

100. 

1 7 75. 

6 « 

45. 

000. 

0.1 

75. 

100. 

1775. 

6* 

45. 

800. 

0.1 

75. 

1O0. 

17 7 5. 

6 • 

45 . 

BOO . 

0.1 

75. 

luu . 

1775. 

6 • 

45. 

800. 

0.1 

75. 

100 . 

17 7 5. 

1 6 • 

45. 

800. 

0.1 

75. 

100. 

1775. 

6 • 

. 45. 

800. 

0.1 

75. 

100. 


printout - variable designation Table No. 1A 


1 . 

1.745 

0.0287 

0.02’27 

5 /3.'64 

9 

0 

1 

1 

1 • 

1.760 

0.0285 

o.J2 25 

581.72 

9 

0 

1 

2 

1 4 

1 . / 5 o 

O.U285 

0 . 0225 

540.17 

9 

0 

1 

3 

1 • 

1.755 

0.0283- 

0 • v2 23 

bis. 1 3 

9 


1 


1 • 

1.750 

0.02 11 

0.0217 

56 /. 16 

9 

0 

1 

3 

1 » 

• 1.74 0 

0.U282 

0.0222 

5 2 3 • 4 3 

9 

0 

1 


1 • 

1.767 

0 . 0 2 8 7 

0.0226 

58 / . 30 

9 

0 

1 

/ 

1 • 

1*767 

0.0285 

0 . 0224 

554. 02 

9 

0 

1 

0 

1 • 

■ 1.735 

0.0287 

0.0227 

4 7 8 . 0 3 

9 

0 

1 

9 

2 . 

1*678 

0.0282 

0.0224 

5u9 . 28 

9 

0 

2 

lu 

2 ♦ 

1.785 

0.0291 

0,0^30 

5 8 / .98 

9 

0 

2 , 

11 

2 « 

1.7/5 

0.0289 

0.0228 

498.38 

9 

0 

2 

12 

2 • 

1.785 

0 . 02 77 

0 • 02 18 

498.51 

9 

0 

2 

13 

2 • 

1.752 

0.0285 

0.0225 

581 . It 

9 

0 

2 

14 

2 • 

1.752 

0.0282 

0 . 0 2 a 2 

=37.57 

y 

q 

2 

13 

2 • 

1.745 

,0.0281 ■ 

0.0221 

527.16 

9 

0 

2 

lb 

2 ♦ 

1.765 

0.0279 

0.0218 

5 9 8 . 5 5 

9 

0 

2 

1 J 

2 • 

1.733 

0.0282 

0.0223 

452.69 

9 

0 

2 

id 

3 • 

1.725 

0.0276 

0.0217 

= *.6.63 

9 

0 

J 

IV 

3 • 

1 * 7 0 5 

0.02 90 

0.0232 

494.95 

9 

0 

3 

20 

3 ♦ 

1.720 

0.0286 

. 0.0227 

4 6 ! . 6 3 

9 

0 

3 

21 

3 • 

1.760 

0.0271 

0.0211 

643.3 / 

9 

0 

i . 

22 

3 • 

1 . 7 i 2 

0.0286 

0.0227 

508.89 

9 

0 

i 


3 • 

1 .720 

0.0277 

0.0218 

542.49 

9 

0 

3 

, £4 

3. 

1.765 

0.0265 

0 • J9o4 

6 8 8 . 8 6 

9 

0 

3 

2b 

3 • 

1.750 

0.0285 

0. J225 

512.47 

9 

0 

3 

* 2o 

3 • 

1.715 

0. 0269 

0.0210 

03 / .43 

9 

0 

3 

2 7 

4 • 

1.710 

0.0282 

0 • o2 2 3 

8 5 i . 7 2 

9 

0 

4 

. 2d 

4 • 

1.760 

0. J285 

0.0225 

5 5 4 . 0 2 

9 

0 

4 

2V 

4 •> 

1 » / 6 0 

0.02 8 5 

0.0225 

554.^2 

9 

0 

4 

30 

4 • 

• 1.745 

0. 02 /4 

0. 0214 

59V. 3 9 

9 

0 

4 

3jl 

4 4 

1.750 

0 • o2 8 2 

0.0222 

5a3 .43 

9 

q 

4 . 

3^ 

A • 

1.760 

0. 02 /5 

0.0215 

598.34 

9 

0 

4 

33* 

4 * 

1 . / / 0 

u.o2 / 9 

0 • J2 18 

520.29 

9 

0 

4 

34 

4* 

1 . 78u 

0.0287 

0.0226 

5 32 .66 

9 

0 

4 

3 b 

4 » 

1.735 

0.0280 

0.0220’ 

5 5 v . 0 3 

9 

0 

4 

3 13 

3 © 

1.691 

0.02/6 

0.0218 

602. 13 

9 

0 

5 

3 7 

3 • 

1 • 736 

0.0287 

v.0227 

840.32 

9 

0 

5 

3d 

5 * 

1.750 

0 . 0 2 9 0 

0.0230 

54d .45 

9 

0 

5 

3 V 

5 * 

1.724 

0 • t> 2 7 7 

0.0218 

513.17 

9 

0 

5 

4 0 

5 • 

1*734 

0.u285 

0.0226 

512.47 

9 

0 

5 

41 

3 « 

1.767 

0.0287 

0 . 02 26 

5j2.66 

9 

0 

5 

42 

5 ♦ 

1.740 

0.0284 

0. 0224 

488.18 

9 

0 

5 

43 

3 • 

1*752 

0.0283 

0 • 02 23 

515.41 

9 

0 

5 

44 

3 • 

1.742 

0.0285 

0.0225 

554.02 

9 

0 

5 

4 b 

6 * 

1 .760 

0.0285 

U . 0225 

581.72 

9 

0 

6 

4 b 

6 • < 

1.753' 

0.02 80 

010220 

61 /.03 

9 

0 

6 • 

4 / 

6 • 

1.745 

0.0286 

• 0.0226 

591.41 

9 

0 

6 

4 0 

6 • 

1.745 

0.0285 

U.J225 

60-/.42 

9 

0 

6 

4 y 

6 • 

1.765 

0.02 84 

0.0223 

599.77 

9 

0 

6 

b J' 

6 • 

1.740 

0,0282 

0.0222 

608.31 

9 

0 

6 

bi 

6 • 

1.705 

0.0263 

0.0205 

634.32 

9 

0 

6 

32 

6 • 

1.715 

0.0270 

0.0211 

632.72 

9 

0 

6 

33 

6 • 

1 . 740 

0.0273 

0.0213 

588.70 

9 

0 

6 

b4 



TABLE 10B 

Comparison of Actual and Predicted Values of 
Void and Strength for Mid-Level Run (Table 10A) 


PREDICTED ACTUAL 

Void Strength Void Strength 


.0229 557.83 
.0227 666.12 
.0227 666.12 
.0225 674.41 
.0219 69.9.27 
.0224 578.55 
.0229 557.83 
*0227 666.12 
.0229 557.83 
.0226 669.35 
.0235 629.19 
.0233 638.11 
.0221 691.66 
,0229 655.96 
.0226 659.35 
.022 5 67 3.31. 
.0223 632.73 
.0226 659.35 
.0221 538.33 
.0235 521.90 
.0231 641.02 
.0216 712.73 
.0231 641.02 
.0222 634.05 
.0210 741.41 
.0231 545.30 
.0214 722.29 
.0228 650.94 
.0231 635.64 
.0231 635.64 
.0221 691.73 
.0223 650.94 
-.0222 536.63 
.0225 666.24 
.0233 625.45 
,0227 661.14 
♦0224 674.24 
.0235 614.65 
.0238 598.40 

• 0 2 2 5 568 .82 
.0233 525.49 
.0235 614.65 
.0232 53 0'. 90 
,0236 609.23 
.0233 623.49 

• 0234 61 5'. 33 
.0229 644.00 
.0235 609.59 
.0234 615.32 
.0233 621.06 
.0231 632.53 
.0212 741.51 
.0219 701.36 
.0222 63^.15 


.0227, 573.64 
.0225 581.72 
.0225 540.17 
.0223 533.78 
.0217 557.16 
.0222 523.43 
.0226 587.30 
.0224 554.02 
.0227 -475.03 
.u2*i4 P 09 ♦ £ 3 
.0230 557.98 
.0223 49S.38 
.0215 493.51 
•0225 581.72 
• 022 2 5 37 ,57 
.0221 527.16 
.0213 592.55 
.0223 452.69 
.0217 546.43 
.0232 494.95 
.0227 457.63 
.0211 643.37 
.0227 508.39 
.0218 542.49 
.0204 638.86 
.0225 512.47 
.0210 637.43 
.0223 ‘551.72 
.0225 554.02 
.0225 554.02 
.0214 599.39 
.3222 523.43 
.0215 595.04 
.0213 520.29 
.0226 532.66 
.3220 559.63 
.3218 502.13 
.0227 546.32 
.0230 548.45 
.0218 513.17 
.0226 512.4? 
.3226 532.66 
.3224 488.18 
.3228 515.41 
.0225 554.02 
.0225 581.72 
.0220 617.03 
’.0226 591.41 
.0225 609.42 
.0223 599.77 
.3222 608.31 
.0235 634.32 




3211 632.72 
3213 588.70 
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PLAQUE STUDY - MID-LEVEL RUN (N0'.9) WEIGHT PER 2. SQ. IN 


TABLE 11 A 


GROUP 

1 , DF = 

8.. SSQ = 


0.001012 . 

MS (VAR) = 

0.0J0126, 

SiG 

B 

0.01125, 

Mb Aiii 

= 

1. 75211 

GROUP 

2. DF = 

8.. SSQ = 


0.008028 . 

MS (VAR) = 

0. 001003, 

SIg 

£1 

O.Oj lo7 » 

i*i t* An 

= 

1 . /'< j55 

GROUP 

3, * 

B.» SSQ = 


0.003923 . 

MS (VAR) » • 

0.000490. 

SIG 

EX ' 

0.02214, 


XX 

1.73 3.2 

GROUP 

A, OF = 

8.. SSQ a 


0.003405 » 

MS (VAR) = 

0.000425. 

SIG 

3 

0 » 02 063 , 

► v il£ A.m 

3 

i« lb let. 

GROUP 

5, DF =' 

8.. SSQ = 


0.003622 . 

MS ( VAR I = 

0.000452 , 

SIG 

S 

0.02127. 

ntMiM 

= 

1 . /3 7j3 

GROUP 

6 ♦ DF = 

£.-» SSQ = . 


0.003086, 

MS ( VAR ) « 

0.000385 , 

SIG' 

3 

0.0l9o4» 

ME Art 

U 

1 . 7 A 0 o o 

TOTAL. 

OF a 53 

. , SSQ = 


0.0264493 , 

MS I VAR) » 

0.000499, 

SiG 

m 

0. 0223 3, 

rlLAu 

a 

1 . /4 Jw» 

WITHIN GR., DF = 

48.. SSQ 

- 

0.0230/942, MS = 

O.0UJ48G82 






BETWEEN 

GR. DF = 

5.. SSQ 

ac 

0.00336989. MS " 

0. 00067397 






F NUMBER 

(BETWEEN 

GR. /WITHIN 

GR. 

MEAN SQUARES) 3 

1.401 









izm 


LO 


PLAQUE 

STUDY - ; 

MID-LEVEL RUN 

(NO. 9) 

THICKNESS X 10. 

TABLE N< 

GROUP 

It DF = 

8., SSQ =' 


0. 000083 , 

MS (VAR) « 

GROUP 

2, DF = 

8 • ♦ SSQ = 


0.000162 » 

MS (VAR) < 

GROUP 

3, DF a 

8., SSQ = 


0.000624, 

MS (VAR) i 

GROUP 

4 , DF = 

8.. SSQ = 


0 ,000 160 » 

MS (VAR) ' 

GROUP 

5, DF a 

B.» SSQ = 


0.000184. 

MS (VAR) ' 

GROUP 

. 6, OF' = 

8., SSQ a 


0,000528 , 

MS 1 VAR ) 

TOTAL, 

DF = 

53., SSQ a 


0.0020688 • 

MS (VAR) 

WITHIN 

GR., DF 

a 48. » SSQ 

S 

0.00174245, MS 

BETWEEN GR. DF 

a 5., SSQ 

3 

0.00032638. MS 


F NUMBER (BETWEEN GR. /WITHIN GR. MEAN SQUARES) “ 


11 B . 


O.OOoOlO, 

SIG 

B 

0.00323. 

iNcrti, 

3 

O*lo‘tee 

0.000020 , 

SIG 

a 

J. 00481 , 

ME Ah 

3 

O.^aJxx 

0.000078 » 

SIG 

m 

0.00883 , 

MEAN 

■ 

0.2 78J3 

0 .000020 » 

SIG 

3 

L * 0044 7 , 

Ml. AN 

3 

0 I2II.V, 

0. 000023 » 

SIG 

a 

. 0.004/9, 

i-ILAn 

a 

0.28433 

0 . 0U0066 , 

SiG 

m 

O.0ubi2 * 

Mb An 

a ' 

0 « t 7 duu 

0.000039. 

SIG 

a 

0.00624, 

mean 

a 

0*28.0. 

O.OOO03630 

. , 





0. 00006527 







1.798 



'PLAQUE STUDY - MID-LEVEL RUN' (NO. 91 VOID X 10 TABLE 11 C 


GROUP 

1. OF = 

3.. SSO = 

0.000078 , 

MS (VAR) a 

0.000009 , 

Si G 

a 

0*00312. 

MEAN 

3 

0.22399 

GROUP 

2 , '6f = 

8 .. SSQ = 

0.000133 . 

MS(VAR') * 

0.UJ0O16 . 

SIG 

= 

0.00406 . 

MEAN 

OS 

0.225&2 

GROUP 

3, DF = 

8 • * SSO " 

0,000708 » 

MS (VAR) =‘ 

0.000088* 

45 1 G 

3 

0.0JS40 . 

MEAN 

3 

0.2ia*9 

GROUP 

4. DF '= 

8 • » S SQ - 

0,000156 . 

MS (VAR) a 

0.000019, 

SIG 

3 

0. Jo442 . 

MEAN 

fit 

0. 22060 

GROUP 

5. DF = 

8 .. SSQ = 

t' 

0,000138 , 

MS (VAR) = 

0.000017 * 

SIG 

* 

0«0o415 . 

i*i E AN 

3 

0»224fi>o 

GROUP 

6. DF = 

8 .. SSQ = 

0.000442 » 

MS ( VAR 1 = 

0.000055 , 

SIG 

3 

0.00744. 

MEAn 

* 

0.21 660 

TOTAL. 

OF = 53 

. , SSQ = 

0.0019473. 

MS (VAR) * 

0. 000036. 

SIG 

a 

0. 00606 . 

ME At) 

fit 

' 0.221 l ( 

WITHIN 

GR'. » DF = 

'48.. SSQ 

a 0.00165733. MS = 

0.00003452 






BETWEEN 

GR* DF » 

5 • » SSQ 

= 0,00029000. MS » 

0.0OO058U0 






F NUMBER (BETWEEN 

GR. /WITHIN 

GR. MEAN SQUARES) = 

1.679 









■P* 

■P* 


PLAQUE 

STUDY - 

MID-LEVEL RUN 

(NO. 9) 

STRENGTH X.01 

TABLE NO. 11D 








GROUP 

1 » DF * 

8., SSQ = 


0.922124. 

MS (VAR) •» 

0.115265. 

SIG 

e 

0. 33950 , 

MEAN 

a 

5 • 4 ( a vt 

GROUP 

2. DF = 

3., SSQ = 


1.531103 , 

MS (VAR) = 

0,19 (63 ( » 

SIG 

a 

0 » 4m456 , 

iMfcAi, 

* 

5 • to***, o 

GROUP 

3. DF = 

8.. SSQ « 


4.767595 . 

MS (VAR) “ 

0.595949. 

SIG 

a 

0.77197. 

ME An 

a 

i>mOU4 t? 

GROUP 

4. OF = 

8.. SSQ » 


0.630575 » 

MS (VAR) = 

0.078821 , 

SIG 

a 

0.230(5, 

MEAN 

m 

5 • a***.u j 

GROUP 

5 . DF = 

’8.. SSQ = 


0,415643 . 

MS (VAR) a 

0. 051955 . 

SIG 

a 

0.22793, 

Ml «n 

a 

5»2 3o'«a 

GROUP 

6. DF = 

8.. SSQ = 


0.278535 » 

MS ( VAR ) = 

0.034016, 

SIG 

m 

0. Id659 » 

Ml an 

a 

b . J 7 Jhh 

TOTAL. 

DF a 

53.. SSQ = 


12.6163511. 

MS (VAR) “ 

0.238044, 

SIG 

n 

0.48759, 

Ml An 

a 

5 . 333*2 

WITHIN 

GR. . DF 

a 48.. SSQ 

a 

8.59557867. MS * 

0.17907455' 






between 

1 GR. DF 

a 5.. SSQ 

3 

4.02077246. MS « 

0.80415449 







F NUMBER (BETWEEN GR. /WITHIN GR. MEAN SQUARES) » 


A. 490 





Table No-. 12A 

\ 






ANOVA Details 





Response 

= Weight per 2 sq.in. 





P'laques 

= (9 Obs. /Plaque) 





Runs 

= (6 Plaques Per Run) 13 Runs 





Groups 

= 5 Rep. Runs (1-5) +3 Single Runs 





Group 

= Total Groups 8 






ANOVA DETAIL 




SOURCE 

1 DF 

SSQ 

MS 

F 

Crit. F* 

Between Groups 

7 

.01452 

.00207 

1.57 

1.72 

Within Gr. Bet. Runs 

12-7 = 5 

.14450-. 01452 = .12998 

.025996 

19.69 

1.85 

'Within Runs Bet. Pi. 

77-12= 65 

.45371-. 14450 = .30921 

.004757 

3.60 

1.24 

Within Plaques 

695-77=618 

1. 26924-. 45371 = .815553 

.001320 

-- 

-- 

TOTAL 

695 

1.26924 




.p. *90% C.L. 

<-n 

* 



# 




MODIFIED ACCUMULATIVE ANOVA 




SOURCE 

DF 

SSQ 

MS 

S 

Coeff. Var.** 

Between Groups 

7 

.01452 

.00207 

.0455 

2.69% 

Within Groups 

688 

1.25472 

.001824 

.0427 

2.53% 

Within Runs 

683 

1.12474 

.001647 

.0406 

2.40% 

Within Plaques 

•618 

.81553 

.001320 

.0363 

2.15% 

TOTAL 

695 

1.26924 




**(S/Mean x 100), 

Mean =1,69 







Table Mo. 12B 


ANOVA DETAILS 


Response = Thickness x 10 


ANOVA DETAIL 


SOURCE 


DP' 


SSQ 

MS 

F 

Crit. F* 

Between Groups 


7 

.131334 

.018762 

175.10 

1.72 

Within Gr. Bet. 

Runs • 

12-7 .= 5 

.132596- 

.131334 = .001262 

.000252 

2.35 

1.85 

Within Runs Bet 

. PI., 

77-12= 65 

.16649 - 

.132596 = .033894 

.0005214 

4.87 

1.24 

Within Plaques 


695-77= 618 

.066219 


.00010715 

-- 

-- 

. TOTAL 


95 

.23271 


.... 



*90% C.L. 



MODIFIED 

ACCUMULATIVE ANOVA 




SOURCE 


DP 


SSQ 

MS 

S 

Coef. Var 

Between Groups 


7 

.131333 


.018762 

.1370 

47.56% 

Within Groups 


688 

.101379 


.00014735 

.01214 

4.21% 

Within Runs 


683 

.100116 


.00014658 

.01210 

4.20% 

Within Plaques 


618 

.066219 


.00010715 

.01035 

3.59% 

TOTAL 


695 

.23271 


-- 



**(S/Mean) 

x 100 

MEAN .28804 








Table No. 12C 


Response Void x 10 


ANOVA DETAIL 


SOURCE 

DF 


SSQ- 

MS 

F 

F Crit.* 

Between Groups 

7 

.133456 

.019065 

180 . 64 

1.72 

Within Gr. Bet. Runs 

12-7 = 5 

.13444 - 

■ .133456 = .000984 

.0001968 

1.86 

1.85 

Within Runs Bet. Pi. 

77-12= 65 

■ .167641 - 

- .13444 = .033201 

.0005108 

4; 84 

1.24 

Within Pi, 

695-77= 618 

.065224 


.00010554 


— 

TOTAL 

.695 ■ 

.2328654 



— 

— 

*90% C.L. 


MODIFIED 

ACCUMULATIVE ANOVA 




SOURCE 

DF 


SSQ 

MS 

S 

Coef. Var.** 

Between Groups 

7 

.133456 

.019065 

.138 

59.98% 

Within Groups 

688 

.099409 


.00014449 

.01202 

5.22 

Within Runs 

683 

.0984194 


.00014409 

.01200 

5.22 

Within Plaques 

618 

.065224 


.0001055 

.01027 

4.46 

TOTAL 

695 

.2328654 


— 

— 



**(S/Mean) x 100, Mean = .23009 



Table No-. 12D 


Response - Strength x .01 


ANOVA DETAIL 


SOURCE 


DF 

SSQ 

fas 

F 

Grit, F* 

Between Groups 


7 

1811.507 

258.786 

545.2 

1.72 

Within Gr. Bet. 

Runs 

12-7 = 5 

1834.752-1811.507 = 23.245 

4.6490 

9.77 

1.85 

Within Runs Bet 

. PI. 

77-i2= 65 

1955.824-1834.752 = 12.107 

.18626 

.39 

1.24 

With Plaques 
TOTAL 

*90% C.L. 


695-7 1 = 618 
695 

293.952 

2249.776 

MODIFIED ACCUMULATIVE ANOVA 

.47565 



SOURCE 


DF 

SSQ 

MS 

S 

Coef. Var. 

Between Groups 


7 

1811.507 

258.787 

16.08 

319.0% 

Within Groups 


688 

438.269 

.63702 

. .798 

15.82% 

Within Runs 


683 

415.023 

.60765 

.779 

15.45% 

Within Plaques 
TOTAL 

**(S/Mean) : 

x 100, 

618 

695 

X a 5.04307 

293.952 

2249.776 

.47565 

.6895 

13.87% 



TABLE 13A SLOPES FOR THICKNESS RESPONSE 


RESPONSE = 
VAR. USED = 
•'•AX. OY/DX 
MIX. DY/DX 


response = 

VAR. U5ED 
v-AX. DY/DX 
‘/IN. DY/DX 


RESPONSE = 
VAR. USED 
MAX. DY/DX 
MIN. DY/DX 


RESPONSE = 
VAR. USED 
MAX. DY/DX 
'/IN. DY/DX 


RESPONSE = 
VAR. USED 
MAX. DY/DX 
MIN. DY/DX 


RESPONSE = 
VAR. USED 
MAX. DY/DX 
MIN. DY/DX 


RESPONSE = 
VAR. USED 
MAX. DY/DX 
M IN. DY/DX 


RESPONSE = 
VAR. USED 
MAX. DY/DX 
MIN. DY/DX 


RESPONSE = 
VAR. USED 
MAX. DY/DX 
MIN. DY/DX 


THICKNESS. SLOPE FOR TEMPERATURE » VAR. 1 
- 1 10 16 
= 0.J3529 

= -0.00529 


THICKNESS. SLOPE FOR SELT SPEED » VA.R. 2 
2 13 19 20 23 24 10 
= 0.01252 

= -0.01252 


THICKNESS. SLOPE FOR DEa‘ POINT. VAR. 3 
3 22 26 27 29 30 IS 
= 0.33170 

= -0.03170 


THICKNESS. SLOPE FOR ATMOSPHERE AMOUNT VA.R. 4 
4 31 32 33 34 35 19 
= 0.02779 

= -0.02779 


thickness, slope for plague spacing* var. 5 

5 11 12 1.3 36 32 31 26 20 
= 0.04039 

= -0.04039 


THICKNESS, SLOPE FOR 1ST WATER COOLING ZONE, VAR. 6 
6 14 15 17 36 27 
= 0.01379 

= -0.01379 


THICKNESS, SLOPE FOR 2ND .vATEK COOLING ZONE, VAR. 7 
7 21 25 33 22 14 U 
= -‘0. 00589 

= -5-0 . 00539 

V 

N . 


THICKNESS. SLOPE FOR PLAGUE SEQUENCE. VA.R. 3 
= 8 23 34 29 .23 21 16 15 12 

0.01045 
40.01345 
* 


THICKNESS. SLOPE FOR PLAQUE ivEIGriT 12. SO I.\),-VAR. 9 
= 9 35 2ri 25 24 17 13 30 

0.01723 
-0.01723 ; 
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TABLE 13B 

RESPONSE = 
VAR. USED 
MAX. DY/DX 
MIn. DY/DX 


RESPONSE = 
VAR. USED 
MAX. DY/DX 
MIN. DY/DX 


RESPCXSE = 
VAR. USED 
MAX. DY/DX 
MIN. DY/DX 


RESPONSE = 
VAR. USED 
MAX. DY/DX 
MIN. DY/DX 


RESPONSE = 
VAR. USED 
MAX. DY/DX 
MIN. -DY/DX 


RESPONSE = 
VAR. USED 
MAX. DY/DX 
MIN. DY/DX 


RESPONSE = 
VAR. USED 
MAX. DY/DX 
MIN. DY/DX 


RESPONSE = 
VAR. USED 
MAX. CY/DX 
MIN. DY/DX 


RESPONSE = 

VAR. USED 
MAX. DY/DX 
MIN. DY/DX 


SLOPES FOR VOID RESPONSE 

VOID. SLOPE FOR TEMPERATURE VaR. 1 
1 11 1 A 15 16 
* 0.03371 

= ' -C. 03371 


VOID. SLOPE FOR l>ELT SPEED. V R. 2 
2 20 21 23 24 
= 0.00149 

= -0.00149 


VOID. SLOPE FOR DEW POINT. VAR. 3 
3 26 23 29 30 11 
= 0.00971 

= -0.00971 


VOID. SLOPE FOR VAR. 4 ATMOS. A MOUNT 
4 31 32 33 34 35 
= 0.00135 ■ 

= -0.00135 


VOID. SLOPE FOR PLaOUE SPaCING. V~R. 5 
5 12 13 36 31 26 20 10 
= 0.00349 

= -0.00349 


VOID. SL0°E FOR 1ST WATER COOLING ZONE VAR. 6 
6 17 18 19. 36 .32 21 14 
= ' 0.00178 

= -0.00178 


VOID, SLOPE FOR 2ND WATER COOLING ZONE VAR. 7 
7 22 25 33 23 17 15 10 
:= 0.03586 

• -0.03586 


VOID. SLOPE FOR PLA3UE SEQUENCE VaR. 8 
3 27 34 29 23 22 13 16 12 
= .0.00411 

= -0.00411 


VOID, SLOPE FOR THICKNESS 

* 9 35 30 27 25 24 19 1'3 

=» 0.00668 
33 -0.00668- 


VaR. 9 
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1 


RESPONSE = 
VAR. -USED 
MAX. DY/DX 
MIN. DY/DX 


STR;.NoTH* MAX. SLODF FOR TEMPERATURE VAR. 

1 13 1 A 15 16 17 • 

= 1949. 1796V 

= -1949.17969 TABLE NO. 13C SLOPES FOR STRENGTH RESPONSE 


RESPONSE STRENGTH MAX. DYDX , 
VAR. USED = 2 IS 20 2 3 2 4 

MAX. DY/DX = 505*91308 

MIN. DY/DX = “505.91303 


VAR. 


SELT SPEED VAR. 2 


RESPONSE = 
VAR. USED 
VAX. DY/DX 
MIN. DY/DX 


STRENGTH. MAX, SLOPE 
3 26 27 29 30 2 

= 909.77404 

= -909.77404. 


FOR 


DE.V POINT 


VAR. 3 


RESPONSE = 
VAR. USED 
VAX. DY/DX 
MIN. DY/DX 


STRENGTH. MAX. SLOPE FOR ATMOS. 

4 31 33 34 35 
= 973.15699 ' 

= -973.16699. 


A XOUiV T * VAR. 4 


VARfuslD = = ST TlO H ll 12^6 SL f E 3 F0 ! SPACING VAR * 

MAX. DY/DX = 1312.16603'' * 1 

MIN. DY/DX = -1312.18603 


5 


'vKR PO uliD = = ST Tli H 21 ^ X * 3 SL 5 PE F0R1ST * ATER COOL. 

VAX. DY/DX = 316.42114 

MIN. DY/DX = -316.42114 


ZONE* VAR., 6 


vlR P °ulED% STi T25 H 28 SSVif! 0 F ° R 2N ° * ATE * COdl - 

VAX. DY/DX = 1056.52832 

MIN. DY/DX = -1056.52832 


ZONE VAR. 7 


RESPONSE = 
VAR. USED 
MAX. DY/DX 
MIN. DY/DX 


STRENGTH. MAX 
S 32 4 3 

= 1807.62671 

- -1S07. 62671 


SLOPE FOR PLAQ. 
7 2 6 1 5 


SEQUENCE, VAR. 


8 


RESPONSE a 
VAR. USED 
MAX. DY/DX 
MIN. DY/DX 


STRENGTH, MAX 
9 5 16 

- 1859.35425 

= -1859.35425 


. SLOPE FOR THICKNESS, 
2 7 3 8 4 


VAR. 9 
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Table Ho. 14 


Comparison Mid-Level Run #9 
With Original Data 


Within Plaques 


Response 

Weight 

Thickness 

Void 

Strength 


MS Ratio - F (Crit. F (618,48 ,. 10) =1.44) 

.00132/. 000481 = 2.74 
. 000107/. 0000363 = 2.95 
. 000 1055/ . 0000345= 3.06 
.47565/. 1791 = 2.66 
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if 


; * 


GODDARD SPACE FLIGHT CENTER 
BUSINESS DATA 'BRANCH 
ADDRESS LABEL SYSTEM 
RUN- DAT E.—, S EP-Q 1-1970 — 


1 1 E~ Ho “MORGAN 
HEADQUARTERS 
CODE US 2 


•• • ■ - " 

MASTER LIST 
REPORT NO 1932 


LIST 020 


.0001 


-juA—’ 


GERALD HALPERT 
GSFC 

'CQDE~?64 


0006 


4 N&SA HEADQUARTERS 

5 CODE RNW 

6' “■ “ 

7 

. ajioo3u~_ 


i _ . 

3 THOMAS HENN IGAN 

4 GSFC 

~5~ CODE-761 

6 

7--:, 


8 0007 


PATTERSON 


JOHN L. 

MS’ 472 

LANGLEY RESEARCH CENTER 


0010 


3 Mo Bo SEYFFERT 

- 4 - MS' 112 •" 

5 LANGLEY RESEARCH CENTER 
- 6 . 

7 

8 0011 


"Wr"E7“Rl CE 

MANNED SPACECRAFT CENTER 
.CODE ,.,EP -5 


-JON'RUBEHZER — — 

BIOSAT6LL ITE PROJECT 
AMES RESEARCH CENTER . 
CODE PBS* Mo So 244-2 


-0015- 


DRo R« LUTWACK * MS 198-220 
■ JET PROPULSION LABORATORY. 
4800 OAK. GROVE DRIVE 
PASADENA* CAL 91103 


0019 

L» A*. SPANG 
U.S. ARMY NATICK LAB® 
CLOTHING £. ORGANIC MATERIALS. 

NATICK, MASSACHUSETTS 0X760 


0025 


1 
2 

3 

4 
,5 

6 

7 

-8-0016 
1 

~2 r— 

3 MR. ALVIN UCHIYAHA, MS 198-223 
A JET PROPULSION LABORATORY 

5 4800 OAK GROVE DRIVE 

6 PASADENA* CAL 91103 

8 0020 

1 'NATHAN ’ KAPLAN ’ ~ ' 

2 HARRY DIAMOND LABORATORIES 
,„.3. ROOM ..300, BUILDING 92 

4 CONN o AVE o £ VAN NESS ST. ,NoW. 

5 WASHINGTON , Do Co 20438^ __ 

7 

8 0026 _ 


DRo Jo Co WHITE _ „ 

NAVAL RESEARCH LABORATORY 

-WASHINGTON, D« Co -20390 

CODE 6160 


’OQ30T 


1 NAVAL SHIP R£0 CENTER 
4 ATTNo J. H« HARRISON 
-5 CODE M760 - , 

6 ANNAPOLIS, MARYLAND 21402 

7 

"8 0031 


- txs- — ’ aa /-«. - — - > ■- < . . . a.-. fta 


PHILIP Bo COLE 

-NAVAL ORDNANCE- LABORATORY - — 
SILVER SPRING, MARYLAND 20910 
CODE 232 

0034 


1. 

2 

3 

4 

5 

6 

7 

8 0035 


NAVAL SHIP ENGINEERING CENTER 

ATTN.- Co Fo VIGLOTTI 

6157D 

WASHINGTON, Do C. 20360 





' ;yr * ' 


TT 
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Xi-Tir^e i 


.. - Mo -GREG ANORUS- 
iAS A HEADQUARTERS 
CODE SAC 


-3- 


4 

5 
6" 


OFFICE--OF TECH. UTILIZATION 
NASA HEADQUARTERS 


„0Q04,_ 


■**■* r»v"Wi T “J 


T ooos_ 


MR. CHARLES 8. GRAFF 

S&E-ASTR-EP 

GEORGE MARSHALL SFC 
NATIONAL AERO. £ SPACE ADMIN. 


’HUNTSVILLE, "ALABAMA "358X2 


3 JOSEPH SHERFEY 

4 GSFC 

- 5 - CODE "7 er 
6 


0008 


‘ "a* 0009 


DR. LOUIS ROSENBLUM 
"LEW IS "RE SEARCH CENTER- 
STOP 302~l 


-X- 

2 

3 


. DR. J. STEWART FORDYCE 
-4-LEW TS-'RE SEARCH CENTER- 
STOP 6-X 


0012 


5 

4 * 

8 0014 


DR—SQL-GILHAN- 


ELECTRONICS RESEARCH CENTER 
m CQ0E..CPE 


1 

2 

"3' _ MR” PAUL 'GOLDSHITH- 
4JPL- 

,5 JUS *.ai8-223___ 
6 
7 


Art'* ~* 

-uutr 


O ADI Q 
U V \J i. V> 


Uo S. ARMY i 

ELECTRO TECHNOLOGY LABORATORY"" 2 ~ 


ENERGY CONVERSION RESEARCH DIV 3 


MERDC 

FORT BELVOIRV VIRGINIA "22060" 


0022 


4 

5 

6 

7- 

8 0023 


,SD. LAB 


U.S. ARMY ELECTRONIC R. 

ATTN.. CODE AMSEL-KL-P 
FORT MONMOUTH, NE WJERSEY 07703 


.OFFICE OF 
ATTN. DIR., 
CODE 473 
-WASHINGTON* 


NAVAL .RESEARCH . 
POWER PROGRAM 


Do- G.— 20360 


2 

,.3. OFFICE OF NAVAL .RESEARCH 

4 ATTN. MR. HARRY FOX 

5 CODE 472 

-6- WASHINGTON-*- 0.-C. — 20360 — 


0028 


7 

8 0029 


MILTON KNIGHT /CODE AIR-340C/ 
NAVAL AIR SYSTEMS COMMAND 

DEPARTMENT- OF-THE- NAVY 

WASHINGTON, 0. C. 20360 


0032 


1 

.2. 

3 

4 

5 

6 
7 

-8 


NAVAL WEAPONS CENTER 
ATTN. WILLIAM C. SPINDLER 
CORONA LABORATORIES-- — 
CORONA, CALIFORNIA 91720- 


0033' 




U. s. NAVAL OBSERVATORY 
-ATTN. ROBERT- E.— TRU MB U LE- 
ST! C, BLDG. 52 
WASHINGTON, D. C. 20390 


0036 


1 COMMANDER, 

"2 NAVAL SHIP' SYSTEMS COMPAND' 
3 ATTN. BERNARD B.- ROSENBAUM 
-4 /CODE 03422/ 

5 DEPARTMENT OF THE NAVY 

6 WASHINGTON, D. C. 20360 • 

8 0037 


) 

‘ 1 < 1 
) 


) 


.) 

. 1 . . 
) 

\- ') 

> 

.. ) 


) 


- >• 
1 4 . . 


> 


s 


il 


GOODARD SPACE FLIGHT CENTER. 

BUSINESS DATA BRANCH 
ADDRESS LABEL SYSTEM 
-RUN DATE .-SEP-0 1-1970 — 


AERO PROPULSION LABORATORY * ' 
ATTN. JAMES E. COOPER 
APIP-2 

WRIGHT- PATTERS ON AFB? 0H.45433 
.0039 _ .. - ■ .1 — - ■ *- - : -. - . - . .. * ■ 


__ MASTER LIST . 

- REPORT NO 1932 

LIST 020 

FRANCIS XT "DOHERTY 
EDWARD RASKIND /WING F/ 

A F CAMBRIDGE RESEARCH LAB.-' 
ATTN. CRE 

L. G. HANSCOM FIELD 
BEDFORD? MASS 01741 


1 

2 

3 

4 

5 

6 

8 0040 


II — 


A.M.F. 

MR. R. A. KNIGHT - 

AMF INC. 

689 HOPE STREET 
STAMFORD? CONN. 0690T~ 


0045 


>.-»■*»*■ 'VIA/. *• .D 1-L. 


1 

2 

3 

4 

5 

6 

7 

8 0046 


LIB. ACQUISITION GROUP 
AEROSPACE CORPORATION 
P. 0. BOX 95085 
LOS ANGELES? CAL 90045 


DR. C. L. FAUST _ „ _ 

~B ATTELCEHEMOR I'ATTTNST ITUTF 
505 KING AVENUE 
-COLUMBUS? -OHIO 43201- - 


0049 


'DR7T"H0WARD~J . STRAUSS 
BURGESS BATTERY COMPANY 
FOOT OF EXCHANGE STREET .. 
FREEPORT 9 ILLINOIS 61033 


0053- 


DR. L. J. MINNTCK 
G. t W. H. CORSON?. INC*. 
PLYMOUTH MEETING 
PENNSYLVANIA L9462 


00 58 


ELECTROMITE CORPORATION 
ATTN. R. H. SPARKS 
2117 SOUTH ANNE STREET -• 
SANTA ANA, CAL 92704 

00 66 


DR. ARTHUR FLEISCHER 
466 SOUTH CENTER STREET 
ORANGE, NEW JERSEY 07050 


1 

2 

3 8ELLC0MM 
"4 ' ATTN. Bo ' KT MOSS 

5 1100 17TH STREET, N. W. 

6 .WASHINGTON, D* C* 20036 

7 

8 0050 


1 

"3~DR “EUGENE" WILLIHNGANZ 

4 C £ D BATTERIES 

5 DIV* OF ELECTRIC AUTQLITE CO. 
6.C0NSH0H0CKEN, PA. X9428 

7 

-8-0054 — 


i_ _ 

3 CUBIC CORPORATION 

4 ATTN. LIBRARIAN 

5 9233 BALBOA AVENUE 

6 SAN DIEGO , CAL 92123 

8 0059 


ESB* INC. .... . . - 

ATTN. DIRECTOR OF ENGINEERING 
P. 0. BOX 11097 
RALEIGH? NORTH CAROLINA 27604- 

0062 


DR GALEN FRYSINGER - 
ESB INC 

CARL F. NORDSERG RESEARCH CTR. 
19 WEST COLLEGE AVENUE 
YARDLEY, PA 19067 


T 
2 

r 3 

4 

5 

6 

7 

8 0063 


1 

2 

3 

4 

5 

6 
7 


DR- W. P. CADDGAN 
EMHART CORPORATION 

BOX 1620 

HARTFORD, CONNECTICUT 06102 


8 0068 ' 


STEPHAN J GASTON 
GRUMMAN AEROSPACE CCRP 
PLANT 35 P.O.D. 

8ETHPAGE NEW YORK 11714 
8ERTHPAGE, L.I. NEW YORK 11714 


0071 


1 
2 

3 

4 

5 

6 

7 

8 0072 


- 3 - 


PAGE_iOO 


‘ I 






ROME AIR DEVELOPMENT CTR. ESD 
ATTN. FRANK J. MQLLURA /EMEAM/ 
GRIFFIS AF6? NEW YORK 13442 


DR. R« T. FCLEY 

CHEMISTRY DEPARTMENT 

AMERICAN UNIVERSITY 

MASS. £ NEBRASKA AVENUE* N.W« 

WASHINGTON* O. C. 20016 


0047 


\ 

3 

4 

5 

6 
7 

„.8 0043 . 


1 

— 2 

3 

4 
- *5 

6 

...7 

8 


DR. W. J. HAMER -- , - . 

NATIONAL BUREAU OF STANDARDS 
WASHINGTON* D- C. 20234 




! 

ill I 


DR. H. L 


RECHT 

_ IN TERNA _ 

1TH AMERICAN AVIAT 
8900 OE SOTA AVENUE 
CANOGA" PARK* CAL 91304 




DIVISION 
ON* INC. 


0048 


MR. LOU BELOVE 

'SONOTONE CORPORATION 

COLD SPRING, NEWYORK 10516 


0051 


2 

3 DR. CARL BERGER 
— 4 13401 KOOTENAY' DRIVE 
5 SANTA ANA, CAL 92705 

””7 ' *— w 

8 0052 


.) 

1 1 1 1 
) 


1 

2 

"CALVIN'COLLEGEV-'SC'IENCE BLDGt~3 -H“GOLD$M I TH = 

ATTN. PROF. T. P. DIRKS E 4 CATALYST RESEARCH CORPORATION 

.3175 BURTON STREET* S®. E« — 5 6101 FALLS ..ROAD . ... , 

GRAND RAPID* MICHIGAN 49506 6 BALTIMORE, MARYLAND 21209 

7 


-0055- 


-8 -0056-- 


DELCO REMY DIVISION 

ATTN. - Jo A. KERALLA 

GENERAL MOTGRS CORPORATION 
2401 COLUMBUS AVENUE 
ANDERSON, INDIANA 46011 


0060 


1 

2 

3 

4 
'5 
6 
-7 

8 


E. I. DU PONT NEMOURS £ CC< 
ATTN o J. H. WILLIAMS 
ENGINEERING MATERIALS LAB 
EXPERIMENTAL STATION, BLOG. 
WILMINGTON? DELAWARE 19898 


0061. 


304 


E. P. BROGLIQ 
EAGLE-PICHER COMPANY 
P. 0. BOX 47 

JOPLIN, MISSOURI 64801 

0064 


DR H G OS WIN 

ENERGETICS SCIENCE, INC. 
4461 BRONX BLVD. 

NEW YORK, NEW YORK -10475 


4 

5 
-6 

7 

8 


DR. MORRIS EISENBERG 
ELECTROCHIMICA CORPORATION 
1140 OBRIEN DRIVE 
MENLO- PARK, CAL 94G25 

0065 


’ — 0069 - 

GENERAL ELECTRIC COMPANY.^ 
ATTN DR W N CARSON 
RESEARCH £ DEVELOPMENT CENTER 

P. 0. BOX 43 

SCHNECTADY, NEW YORK 
___ 12301 

0073 


1 

'3 ‘MR.’ D. C. 'FEQER ' ' " : 

4 BELL LABORATORIES 

-5 -MURRAY- HILL? NEW JERSEY 07974 
6 

7 

8 -0070 ' - ~ 

1 GENERAL ELECTRIC COMPANY 
2 'ATTN MR F THI ERFELDER t 
3 MISSILE 8 SPACE DIVISION 
-4 SPACECRAFT DEPARTMENT — - 

5 P. 0. BOX 8555 

6 PHILADELPHIA, PA. 19101_ 

8 0074 


) 

ill. 

} 


J 


1 1 1 


- 4 


Si— 


GODDARD SPACE FLIGHT CENTER 
"BUSINESS DATA' BRANCH 
ADDRESS LABEL SYSTEM 
.RUN -DATE _SEP-“01-197CU 


GENERAL ELECTRIC COMPANY- 
ATTN® WHITNEY LIBRARY 
P® Do BOX 8 


SCHENECTADY, ' NEW 'YORK 12301" 


0075. 


MASTER LIST 
"REPORT NO 1932- 
LIST 020 




1 
2 

3 

4 

5 

6 
7 

,8 ,0076 


INCORPORATED 

THOMAS 


GLOBE-UNION, 

ATTN- JOHN R. 

MILWAUKEE WISCONSIN 53201" 


II 


HONEYWELL INC* 

ATTN- LIBRARY _ 

LI V I NGST ON ""ELECTRON IC~LAB or 
MONT GQMERYV ILL E, PA. 18936 


0080 




3 DR. P. L. HOWARD 

4 CENTREVIL L E , M A RYLA ND 2 1617 

6 

" 8 ’ 0081 ^“^”^' " ’ 


-MR- Rtf -HAMILTON, 


DR. G. MYRON ARCAND 
"TDAHCrSTATE-UNlVERS ITY~ 
DEPARTMENT OF CHEMISTRY 
,P.QCATELLQil^.IDAHO. 83201 

0084 


INSTlfUTE FOR DEFENSE ANALYSES 
3 R8E SUPPORT DIVISION 

-4-400-ARMY^NAVY DRIVE 

5 ARLINGTON, VIRGINIA 22202 

— - 

8 0085 


RICHARD E® EVANS 
JOHNS HOPKINS UNIVERSITY 
“APPLIED PHYSICS LABORATORY 
8621 GEORGIA AVENUE 


1 

3'"0R‘o“ E oM'tf— JO ST” £ ‘ DR. J. W« ROSS 
4 TEXAS INSTRUMENTS, INC® 


7 


-0988- 


8—008 9 ■ 


ARTHUR Do LITTLE, IMC. ctt 
ATTN® DR® JAMES D. .BIRKETI. 
ACORN PARK 

CAMBRIDGE, HASS « 02140 


0092 


1 LOCKHEED MISSILE 8 SPACE CO. 
-2-ATTNo ROBERT E® CORBETT 

3 DEPARTMENT 62-14, BLDG. 154 

4 P® 0. BOX 504 

5 SUNNYVALE, CAL 94088 

6 

8 0093 


..TECHNICAL LIBRARIAN ^ 

P. R. MALLORY 8 CO®, INC 
3029 E. WASHINGTON STREET 
-INDIANAPOLIS,- INDIANA-46206 




MARTIN’ MARIETTA CORPORATION ‘ 
ATTN® WM. Bo COLLINS, MS 1620 
M... So IMAMURA, MS, 8840. 

DENVER^°COLORADO 80201 


0096 


T 
2 

3 

4 

5 

6 

7 

8 0097 




,f* '» -SiC*.®’ * -T4. ■ 


DR. J.E. OXLEY 
GOULD IONICS, INC. 

-P* 0® BOX 1377 - - ------ 

CANOGA PARK, CAL 91304 


0101 


MR. 0. C. BRIGGS 

PHI LCO-FORD CORPORATION. 

SPACE POWER 8 PROP. DEPT. 

M C U—4Q 

3825 FABIAN WAY 

PALO ALTO, CAL 94303 


1 
2 

3 

4 
-5 

6 

8' 0102 " 






PRIME BATTERY CORPORATION 
-15600 CORNET STREET - ■ - 

SANTA FE SPRINGS, CAL 90670 


0105 


1 

3 DR HARVEY SEIGER 

f 1248^GllA0STGNE AVENUE 

6 SYLMAR, CAL 91342 

7 

8 0106 


- 5 - 
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MR® SIDNEY GROSS 
2-7814, M® S®85— 86 

THE 80EING COMPANY 

P.0® BOX 3999 

SEATTLE, WASHINGTON 98124 


..QQ77... 


HUGHES AIRCRAFT CORPORATION 
ATTN R-STEINHQVER 
'8LDG®~ 366, M*-S.'524- 


EL SEGUNDO, CAL 90245 
0082”“"" 


1 

2 

- 3 - DR® R® A®- HALDEMAN 
4 AMERICAN CYANAMID COMPANY 
1937 W..MAIN 


5 
“6 
7 

.8 0Q79 

1 

2 - 


TAMFORD, CONNECTICUT 06902 


\ 

lit! 

’) 


H® T® FRANCIS 


RESEARCH ieJ|||^UTE_ 


3 DR® 

A I IT 

•5-10- WEST-3'5 TH STf 
6 CHICAGO, ILLINOIS 60616 

, 7 , 

8 0083 


S- 

J 


INSTITUTE FOR DEFENSE ANALYSES 3 WILLIAM C® HEARNS 
-ATTN®— DR®— R®-8RICELAND—— 4— INTERNATIONAL -NICKEL- CO 
400 ARMY-NAVY DRIVE 5 1000-16TH STREET, N.W® 

„ARL I N GTQN e- V IRGIN I A -_222 0 2 .6. W ASH I NGTON, P®C* 2 0036 

0086 8 0087 . 




-ORv-FRITZ-R— KALHAMMER 

STANFORD RESEARCH INSTITUTE 

820 WT^nN STRFFT 

SOUTH" PASADENA, CAC“9l030 


-0090- 


1 -LEESONA MOOS LABORATORIES 

2 ATTN® DR® A® MOOS 

~3~tAK£- SUCCESS PARK , 

4 COMMUNITY DR® _ 

5 GREAT NECK »_J4£WJY0RK, UO 2 1. 

7 

-8—0091 


j) 

.) 

) 


BATTERY COMPANY 

ATTN® R® Ro clune . 

SOUTH BROADWAY £ SUNNYSIDE LA 
TARRYTOWN, N EW YORK 10591 


0094 


DR® JOHN MAUCHLY. 

MAUCHLY ASSOC! ATES "INC. 
COMMERCE £ ENTERPRISE 
-HONTGOHERYVILLEr-PA.— 18936 




1 

2 — 

*3 f)D 

4 P® R'.^MALCORY £ CO®, INC- 
"5 ‘NORTHWEST INDUSTRIAL PARK 
6 BURLINGTON, MASS* C1801 

80095 

-MCDONNELL- DOUGLAS- " 

ATTN. DR® GEORGE MOE 
ASTROPOKER LABORATORY 
2121 CAMPUS DRIVE ^ 

NEWPORT BEACH, CAL 92663 


•• ) 


0098 


1 
2 
.3 

4 

5 

-6 

7 

8 0099 


COMMANDING OFFICER 
NAVAL AMMUNITION DEPOT 
CODE 3052 MILEY AND MAINS 
CRANE,- INOIAN A -47522 


1 

2 ... 


0103 

HR® GUY RAMPEL . _ ^ 

'BATTERY BUSINESS SECTION 
GENERAL ELECTRIC COMPANY 

- P*0® BOX 114- • -- - 

GAINESVILLE, FLORIDA 32601 


. POWER INFORMATION CENTER _ 

4 UN IV® CITY SCIENCE INSTITUTE 
-5- 3401 MARKET STREET, ROOM- 2107 

6 PHILADELPHIA, PA 

7 

-8-0104 


) 

. t t i 


* f\UU l 

19104 


, miA.'rvr 




0107 


2 " 

3 

5 L6NG w ISLAND''CftYi N*Y. 11101 

6 

7 

8 0108 


RAI RESEARCH CORPORATION 
36-40. 37TH^SJRE6T 


- 6 


) 


JSODDARD SPACe_FLIGHT. CENTER 
BUSINESS DATA BRANCH 
ADDRESS LABEL SYSTEM 
-RUN DATE— -SEP-01-1970 


-MR* LEON SCHULHAN - 

PORTABLE POWER CORPORATION 
166 PENNSYLVANIA AVENUE 
’MOUNT VERNON* NEW YORK 10552" 


MASTER LIST 
- REP0RT N0 1Q32 - 
LIST 020 

1 HR IRVIN SCHULMAN , 

2 AKALINE BATTERY DIVISION 

3 GULTON INDUSTRIES 

4 1 GULTON STREET 

5 .METUCHEN? NEW „JERSEY_. 0 8840 

6 
7 


A« MUNDEL 

SONOTONE CORPORATION 
SAW MILL RIVER ROAD 
ELMSFQRD, NEW YORK 10523 

15 i ” 

-DRv-A*“0— MAKRTDES 

TYCO LABORATORIES* INC* 
BEAR HILL 
"HICKORY - DRIVE 
WALTHAM* MASS 02154 


011 7 

WESTINGHOUSE ELECTRIC CGRP* 
ATTN* DR* C- C, HEIN 
"CONTRACT ADMIN* — 

RESEARCH & DEVELOPMENT CENTER 
.CHURCHILL .BOROUGH, .. 
PITTSBURGH, PA. 15235 


3 LIBRARY 

4 SOUTHWEST RESEARCH INSTITUTE 
5" 8500 CULEBRA ROAD ^ 

6 SAN ANTONIO, TEXAS 78206 

8 " 0114 *““'““ — 
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ROCKETDYNE DIVISION 

NORTH AMERICAN ROCKWELL CORP, 

-ATTNi LIBRARY 

6633 CANOGA AVE. 

CANOGA PARK, CAL 91304 - 


> 0111 - 


MR- A.D* TONELLI US 7C 
MCDONNELL DOUGLAS, INC. 

'3000 OCEAN PARK BLVC. 

SANTA MONICA, CAL 90406 

-UNI ON- CARBIDE-CORPORATION 

ATTN OR RALPH BRODO 
CONSUMMER PRODUCTS DIVISION 

~P.O. "BOX 6116 

CLEVELAND, OHIO 44101 


0119 


1 DR- W.R, SCOTT 

2 /M2/2154/ 

-3 TRW SYSTEMS, INC. 

4 ONE SPACE PARK 
5. REDONDO BEACH, CAL 90278 
6 

7 ’ 

- 8 f 0 1 I 2 ~ — - . . ~ y. 1 1 — w - * ~ r « ■■ t us . 

1 MR C BANCROFT 
-2 -R— 1/2094 

3 TRW SYSTEMS, INC. 

4 ONE SPACE PARK 
-5-REDONDO BEACH, 'CAL 90278 

6 

7 

8 0116 


3 UNIVERSITY OF PENNSYLVANIA 
-4-ATTN. PROF- JOHN OK. BOCKRIS 
5 ELECTROCHEMISTRY LABORATORY 
_6 PHILADELPHIA, pA... 19104 .. 

7 

8 0120 


MR P DELUCA AND MR M READ 

YARDNEY ELECTRIC~CO 

82 MECHANIC STREET 
P6WCAIUC^CCNN„0289J^_^ 


“3 '-MR-.—WI tt I A H 8 0 YD 

j m im^ D m^n e ks^ NT . 

6 SALT LAKE CITY, UTAH 84104 

7 

8 0127 



